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ABSTRACT
The present study explored several issues regarding memory self-efficacy (MSE) in old 
age. There were two specific goals. The first was to examine whether the relationship between 
MSE and memory performance is more accurately described as curvilinear rather than linear, 
with moderate levels o f MSE being most conducive to performance. The second goal was to 
investigate whether interactive relationships between MSE and other components o f 
metamemory are present in the prediction o f  memory performance and the accuracy o f memory 
performance estimates. Measures o f  MSE, memory knowledge, strategy use, memory 
performance, and performance estimation accuracy were obtained for 95 community dwelling 
individuals, aged 65-95 years. General memory affect (positive, neutral, or negative) and 
reaction to the memory and aging stereotype were also assessed.
Results did not support a  conceptualization of the MSE/memory performance 
relationship as curvilinear, suggesting that this relationship is better described as linear. As 
expected, significant interaction effects between MSE and memory knowledge on memory 
performance variables were found, indicating higher levels o f performance to be associated with 
higher levels of MSE, but only for participants exhibiting low levels o f memory knowledge. 
Results support the idea that the MSE/performance relationship is best understood in the context 
o f interactive relationships between MSE and other components o f  metamemory. No evidence 
was found indicating interactive relationships between MSE and other components of 
metamemory in predicting the accuracy o f  memory performance estimations. Results also 
indicated that higher levels o f MSE were associated with more positive memory affect Few 
participants reported internalization o f  the memory and aging stereotype, although those who did 
exhibited lower MSE.
iv
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It is concluded that, in general, results support the notion that high levels o f  MSE are 
advantageous in terms o f performance. Results also indicate, however, that the relationship 
between MSE and performance is complex and that high levels o f  MSE are not necessarily 
associated with higher levels o f  performance. The implications o f  this in the context o f  high 
MSE levels in old age are discussed.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CHAPTER I 
Introduction
Self-efficacy refers to the degree o f  belief that an individual has in his or her 
ability to perform effectively. It can pertain to any number o f  abilities, although no 
cognitive domain has been more extensively investigated than that o f  memory. A 
popular subject within this domain is the investigation o f developmental changes in self- 
efficacy (for memory ability) across adulthood (e.g., Dixon & Hultsch, 1983; McDonald- 
Miszczak, Hertzog, & Hultsch, 1995; Rabbit & Abson, 1991). It has been well 
documented in this context that elderly people exhibit significantly lower levels o f 
memory self-efficacy (MSE) than younger people. These age differences have been 
interpreted as indicative o f age-related MSE decline in old age, possibly because o f an 
internalization o f negative stereotypes about memory and aging (Hertzog & Dixon,
1994).
Since Bandura developed the concept in the late 1970s, the primary importance o f 
self-efficacy has always been viewed as its role in determining behavior (Cavanaugh & 
Green, 1990). An obvious implication o f  this role is that well-documented declines in 
memory performance in old age (e.g., see Craik & Jennings, 1992; Poon, 1985) may 
reflect, at least in part, declining MSE. In the memory literature, however, the 
demonstration of a  strong relationship between self-efficacy and performance has proven 
elusive.
Traditionally, the relationship between self-efficacy and performance has been 
seen as linear, with higher levels o f self-efficacy being associated with higher levels o f 
performance. From this perspective, optimal levels o f self-efficacy in terms o f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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performance are essentially as high as possible. One goal o f  the present study was to 
investigate whether this view o f the relationship should be altered to  include the 
possibility o f curvilinearity, where moderately high levels o f  self-efficacy are required 
for optimal performance while extreme levels (high or low) negatively influence
performance.
Also, in recent years, MSE has come to be viewed as a  central component o f 
metamemory, an individual’s knowledge and understanding o f  his or her own memory 
processes. A second goal o f  the present investigation was to explore possible interactive 
relationships between MSE and other aspects o f  metamemory in the determination o f 
memory performance and performance estimation accuracy.
The introductory section o f the present study will begin with a brief discussion o f 
self-efficacy in general, its likely determinants, and findings concerning MSE changes in 
old age. This will be followed by a  discussion o f  the relationship between MSE and 
performance. Included here will be an outline o f research findings with respect to the 
MSE/memory performance relationship and a  critical overview o f how  the nature o f this 
relationship has typically been presented in the theoretical literature. Metamemory will 
then be discussed, particularly with respect to the crucial moderating role that MSE, as 
one o f three interacting components o f  metamemory, may play in determining memory 
performance and performance estimation accuracy. Finally, implications o f a curvilinear 
account o f the MSE/memory performance relationship will be discussed with respect to 
the strength o f this relationship and the role o f  MSE within the context o f metamemory. 
This discussion will include a  description o f  the way in which these implications will be 
explored in the present investigation.
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Self-Efficacv
Self-efficacy refers to the degree o f  belief that an individual has in his or her 
ability to perform effectively. It is the extent to which an individual sees him- or herself 
as having what it takes to succeed at a particular endeavor. Self-efficacy is closely 
associated with confidence and feelings o f  control with regard to a  specific capability. 
Ever since Bandura developed the concept in the late 1970s, it has been contended that 
self-efficacy plays an important role in determining behavior (Cavanaugh & Green, 
1990). Self-efficacy is seen as influencing performance, both with respect to how much 
effort an individual puts into a specific task and the degree o f persistence an individual 
will display in the face o f adversity (Bandura, 1989). With a  high level o f self-efficacy 
for crossword puzzles, for example, being stumped by a clue or not solving much o f a 
given puzzle would not dampen one's confidence in oneself as a proficient crossword 
solver or lower one’s degree o f effort and persistence in the face o f  the present or future 
clues or puzzles. For an individual with low self-efficacy for crossword puzzle solving, 
however, crosswords would be approached with little confidence and minimal effort. 
Being stumped by a clue might be an occasion to give up, and future puzzles would likely 
be approached with even less confidence. There is considerable research supporting this 
idea that belief in one’s competence and ability will provide the impetus to try harder and 
to persevere when faced with obstacles and, conversely, that doubting one's competence 
will lead one to put in little effort and to give up quickly (e.g., Bandura & Cervone, 1983; 
Cervone & Peake, 1986).
The relationship between self-efficacy and behavior is almost always presented as 
linear, with an implicit contention that the higher the level o f self-efficacy the better, in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
terms o f maximal performance. So, for example, if  a  group o f  golfers all had an equal 
level of golfing ability, the most likely among them to achieve the best score would be 
the individual with the highest degree o f belief in his or her golfing ability. It is implied 
therefore, that optimal self-efficacy in terms o f performance is equated with the highest 
level o f self-efficacy possible. Evidence pertaining to the relationship between self- 
efficacy and performance, with respect to the domain o f  memory, will be presented, as 
will a  consideration o f the nature of the self-efficacy/performance relationship.
Given the key role that level o f self-efficacy is thought to play in influencing 
behavior, an important issue concerns the determinants o f  self-efficacy. What factors 
influence the development o f  self-efficacy? Why are some individuals more self- 
efficacious than others? Bandura (1995) has advanced a number o f suggestions regarding 
potential sources o f self-efficacy, including mastery experiences (experiences succeeding 
in the face of adversity), vicarious experiences (seeing others, similar to oneself, 
succeed), social persuasion (being convinced by others o f  one's capability or lack o f 
capability), and physiological and emotional states (the influence of positive mood and 
the way physical arousal is interpreted). So, self-efficacy may rise and fall on the basis o f 
such influences. Over a period o f  years, however, the consistent influence o f these 
factors leads to individual levels o f self-efficacy becoming established and stable 
(Bandura, 1995).
Memory Self-Efficacv (MSE)
As mentioned previously, self-efficacy refers to self-referent beliefs about 
capability, and these beliefs can pertain to any number o f  independent abilities. Self- 
efficacy has been discussed, for example, with reference to perceived abilities in such
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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varied areas as career (Hackett &  Betz, 1995), math (Betz & Hackett, 1983), tennis 
(Barling & Abel, 1983), and being able to abstain from smoking (DiClemente, 1986). By 
far the most studied ability domain is memory. Self-efficacy for memory refers to the 
beliefs that one has concerning one's own ability to remember competently. To Bandura, 
memory self-efficacy (MSE) is highly task specific (e.g., Bandura, 1989) such as 
confidence in one's ability to remember the items on a lost grocery list Many researchers 
have a broader view o f MSE, however, seeing it as also pertaining to more global beliefs 
about one's memory (Hertzog & Dixon, 1994). It is MSE in this more general sense that 
will be considered here.
A number o f  different methods have been developed for assessing self-referent 
memory beliefs, though the most often used method with adults involves self-report 
questionnaires. There are a number o f these self-report instruments. Some o f  these are 
constructed to assess MSE exclusively (e.g., see Berry, West, & Dennehey, 1989), while 
others, viewing MSE as a component of metamemory, make use o f scales assessing 
multiple aspects o f  metamemory (e.g., see Dixon, Hultsch, & Hertzog, 1988). The more 
comprehensive o f these questionnaires usually include several scales related to MSE with 
questions pertaining to perceived memory ability, perceived changes in memory ability in 
adulthood, and perceived control over memory.
MSE Decline in Old Age
Bandura (1995) proposes that self-efficacy becomes well-established over a 
period o f  years, so that by adulthood it is quite resistant to change. At odds with this 
notion o f  stability, however, is the intriguing, well-established finding that MSE appears 
to decrease substantially in old age. A number o f  studies (e.g, Cavanaugh & Poon, 1989;
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Dixon & Hultsch, 1983; Hertzog & Dixon, 1994; McDougal, 1995), usually assessing 
MSE via self-report instruments, have provided evidence that self-perceptions of 
memory ability are lower in older age groups than younger age groups.
While the relationship between age and MSE has been frequently studied, the 
possibility o f age differences within the elderly population has rarely been considered. 
Such consideration is warranted however as it has been demonstrated that “younger old” 
individuals differ from “older old” individuals in important ways, physically, cognitively, 
and socially (Myers, 1997). Also, the assessment o f  possible relationships with 
demographic variables other than age is uncommon. A number o f  studies investigating 
MSE in old age have included gender as a variable, although few have reported gender 
differences. One exception is a  longitudinal study by McDonald-Miszczak et al. (1995) 
which found that older women exhibited and maintained higher levels o f MSE than older 
men. As far as the present investigation can determine, possible relationships between 
MSE and other demographic variables, such as as education, health, and occupational 
status, have not been considered.
The Possible Role o f Stereotypes in MSE Decline
An important concern with respect to MSE decline in old age is the reason for this 
change. Why does MSE decline in old age? What influence could be so powerful as to 
significantly alter well-established levels o f self-efficacy? Some (e.g., Hertzog & Dixon, 
1994; Kuypers & Bengston, 1973) have suggested that age-related declines in MSE may 
come about because of the internalization o f negative societal stereotypes about memory 
capability and aging which, a t a  societal level, can be seen as similar to Bandura's "social 
persuasion" (negative) source o f  self-efficacy.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Certainly, negative stereotypes about memory and aging are pervasive in our 
society, as is evident from a cursory inspection o f  the greeting card section o f  any local 
drug store or supermarket In our society, there is a  widespread belief that in old age, 
memory begins to fail and that this failure is inevitable and irreversible (i.e., biologically 
based). Central to this stereotype are two assumptions: 1) a substantial (i.e., debilitating) 
deterioration o f memory ability takes place for virtually all elderly people; 2) this decline 
is inevitable and irreversible, and therefore worsening memory performance is beyond 
the control of the aging individual.
The degree o f belief that an elderly individual has in his or her ability to 
remember, then, may be lowered by an acceptance o f  widespread negative beliefs 
concerning memory and aging. While this explanation provides a plausible reason for 
low MSE in some elderly people, it seems unlikely that such a passive reaction would be 
universal. Indeed, a model proposed by Levin and Levin (1980) views the internalization 
o f negative stereotypes by a  targeted group as only one o f  three possible ways to react 
Other reactions include an acceptance o f  the stereotype as true o f the target group in 
general but a  denial o f its applicability to oneself; and a  rejection o f the stereotype with 
reference to either oneself or other members o f the target group in general. Intuitively, 
neither o f these latter two reactions seems conducive to declining MSE.
Another possibility, o f  course, is that MSE declines in old age simply reflect 
declining ability. Perhaps we become much less confident in our ability to remember 
because our ability to remember gets much worse. This explanation would require the 
memory and aging stereotype to be accurate, however, and, as will now be discussed, it is 
not.
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Aging and Memory Performance
A considerable body o f  research has examined the effects o f  age on memory 
performance, with the general consensus being that there is some biological decline in 
memory ability with age (Cerella, 1990; Poon, 1985). Certainly, though, many factors 
besides age per se have been demonstrated to influence memory performance, for 
example, level o f education (e.g., Inouye, Albert, Mohs, & Sun-Kolie, 1993), skill (e.g., 
Chamess, 1981), supportiveness o f test conditions (e.g., Canestrari, 1963), and type o f  
material to be learned (familiar/unfamiliar, relevant/irrelevant) (Hultsch & Dixon, 1983). 
When such factors are controlled, age differences usually become smaller, in some cases 
inconsequential. Such research suggests that age differences in memory performance, 
where found, probably do not reflect the effects of biological age alone. In other words, 
though normal biological aging is likely responsible for some degree o f  decreased 
memory performance in old age, its influence may be fairly minor. Furthermore, 
biologically based declines in memory capability accompanying normal aging can, to a  
large extent, be compensated for through increased effort and the use o f  internal or 
external memory strategies (e.g., Camp, 1988; Verhaeghen, Marcoen, & Goossens,
1992).
Note that the reality o f  memory and aging differs from the stereotype in two vital 
ways: 1) memory ability decline in old age is typically not substantial; 2) level of 
memory performance can largely be maintained through increased effort (including the 
use o f  strategies); that is, memory performance in old age is under individual control.
With normal aging then, i f  substantial decline in memory performance does 
occur, it may be due largely to a lack o f  effort and persistence. As mentioned, MSE is
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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thought to exert its influence on performance via effort and persistence. Therefore, 
declines in memory performance in old age may reflect, a t least in part, a decline in MSE 
rather than a decline in ability, perhaps as a  result o f  the internalization o f myths about 
memory and aging. Moreover, i f  diminished memory performance in old age reflects a  
low level o f MSE, then taking measures to increase MSE may well improve performance. 
O f course, this possibility rests on the contention that level o f  MSE is, in fact, predictive 
o f memory performance, an area o f  research that will now be discussed.
Memory Self-efficacv and Performance
As mentioned earlier, self-efficacy is thought to influence performance through its 
effect on motivation. High levels o f  self-efficacy should translate to a high degree o f  
persistence and effort in facing cognitive challenges. This effort and persistence, in turn, 
should lead to maximal performance levels. While one might, therefore, expect high 
correlations between MSE measures and memory performance, this expectation is not 
bome out by the evidence. A number o f  studies have investigated the relationship 
between MSE and memory performance (e.g., Cavanaugh & Poon, 1989; McDonald- 
Miszczak, Gould, & Tychnynski, 1999; McDonald-Miszczak et al., 1995), and while 
most o f these studies have found correlations to be significant, these relationships have 
also been decidedly modest. Some studies (e.g., Dellefield & McDougal, 1996; West, 
Boatwright, & Schleser, 1984) have failed to  find any relationship at all. It has been 
suggested that the failure o f  research to find robust MSE/performance relationships may 
be attributable, at least partially, to the artificiality o f  the free-recall tasks often used, and 
that the relationship would be stronger with tasks more pertinent to everyday life (Berry 
et al., 1989). However, several studies (Hertzog, Dixon & Hultsch, 1990; McDonald-
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Miszczak et al., 1995) have not demonstrated recalling material from text, a  task 
encountered more frequently in everyday life than free recall, to be more strongly related
to MSE.
With respect to the magnitude of MSE/memory performance relationships, it must 
be kept in mind that memory performance is likely affected by many factors other than 
persistence and effort - - such as general cognitive ability, and the knowledge base, for 
example. Thus, it would be naive to expect a  perfect relationship between MSE and 
memory performance. It is postulated here, however, that the weakness o f the 
MSE/memory performance relationship that has been reported in the research literature is 
at least partially the result o f  the way in which this relationship is construed. Again, the 
relationship between self-efficacy and behavior is almost always presented as linear, with 
an implicit assumption that the higher the level o f self-efficacy the better, in terms o f 
maximal performance. It is implied, therefore, that optimal self-efficacy in terms o f 
performance is equated with the highest level o f self-efficacy possible.
In essence, self-efficacy is primarily about feelings o f  confidence and perceived 
control, and without question, exceedingly low levels of confidence and perceived 
control will be associated with negative outcomes. It does not necessarily follow, 
however, that extremely high levels o f confidence and perceived control will be 
associated with optimal outcomes. What has rarely been considered is the possibility that 
levels o f self-efficacy that are excessively high relative to actual ability (i.e., that are 
“unrealistic”) may actually impair performance, that unrealistically high levels of 
confidence in one's competence may actually thwart effort in some cases, or lead to 
misplaced persistence in futile effort. This issue has been the subject o f cursory
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discussion by a handful o f researchers. Cavanaugh and Green (1990), for example, take 
the position that a "healthy overestimation” o f  one's level o f competence is beneficial in 
terms o f performance because such individuals will be more likely to persist when faced 
with difficult problems. Others, including Bandura (1989), have provided some 
evidence that overconfidence can be a  benefit to performance. Indeed, it does seem 
reasonable, and in accordance with some research, for example, evidence regarding 
depression and reality distortion (Abramson, Metalsky, & Alloy, 1989), that a little bit o f 
positive exaggeration o f competence would enhance motivation and thus be 
advantageous in terms o f  performance. What if  the exaggeration were more than slight, 
however? What if one's self-efficacy were so positively distorted that it bore no 
semblance to reality. Real-life examples abound, and the consequences o f  unrealistically 
high estimates of competence on performance are usually far from beneficial. Consider, 
for example, the student who is so mistakenly confident o f  his ability to conquer multiple 
choice style exams that he sees little need to expend energy studying, or the athlete who 
is so sure of her natural talent that practicing seems an unnecessary burden. When 
confidence is king, effort becomes a  bothersome intrusion. Even if  over-confidence does 
not thwart effort, it may lead to the prolonged exertion o f futile effort. Bandura (1989) 
stresses the importance to self-efficacy o f persistence. He claims that for one to be 
successful, what is vital is the resiliency o f self-efficacy. While few would argue against 
the notion that high levels o f self-confidence provide good protection against giving up in 
the face o f failure, it is equally true that sometimes there are lessons to be learned from 
failure. Unwavering confidence in the face o f adversity is well and good if  one is on the 
right path to success. Examples o f  persistence in the face o f  adversity, like the fact that
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James Joyce’s The Dubliners was rejected by 22 publishers prior to acceptance, or that 
Vincent Van Gogh sold only one painting, are often used to demonstrate the link between 
success and self-efficacy (e.g., Cavanaugh & Green, 1990). People who succeed believe 
in themselves. This is the message. But surely there are also people who ultimately fail 
who believe in themselves just as strongly. How many potential film actors grow old as 
Hollywood waiters, auditioning interminably, waiting for the big break that never comes, 
blind to their lack o f  talent? Sometimes it is more productive to acknowledge 
shortcomings and change direction, than to interminably press on  when the cause is 
hopeless.
The point is that it is possible to be over-confident, to feel in control when one 
clearly is not, to persist when the cause is lost, and at least in terms o f  performance 
outcomes, an argument can be made that such beliefs are not optimal. In short it is 
possible to have an “unrealistically” high degree o f belief in one’s ability and this may 
be a detriment to performance.
A similar point has been made with respect to self-esteem and performance. The 
common position is that high self-esteem is associated with positive outcomes and that 
therefore efforts to boost self-esteem should be encouraged. Recently, however, a  number 
o f theorists and researchers have challenged this assumption. For example, in making the 
argument that inflated self-perceptions can have negative consequences, Baumeister 
(1996) reports that in a recent international scholastic competition U.S. students scored 
lower than every other participating nation. At the same time, however, these students 
reported the highest level o f  self-esteem and felt better about their performance than any 
other participants. The author’s interpretation o f this is that unwarranted confidence in
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oneself can be detrimental to performance. While self-esteem is a more global and 
affective construct than self-efficacy, nevertheless the contention that “unrealistically” 
high feelings o f self-worth may deter performance is pertinent to the study o f  the 
relationship between self-efficacy and performance.
There is also a  large body o f research demonstrating that human beings often have 
an “optimistic bias” where, to the detriment o f performance, they are prone to 
overestimate their capabilities in various cognitive domains (Metcalfe, 1998). Little 
research has been carried out with respect to individual or group differences in such 
overconfidence, however. Surely some individuals or groups o f  individuals are more 
prone to unrealistically high levels o f confidence than others. Developmental research in 
metacognition is relevant here. In the metacognitive research on memory, there are a 
number o f  developmental studies in which poor performance could be interpreted as a 
consequence o f overconfidence. For example, Fla veil (1970) demonstrated overly 
optimistic claims of recall readiness (performance predictions made after studying to-be- 
remembered material) in assessments o f young children, even when they have been 
prompted to study until their recall will be perfect. Usually findings such as this, 
highlighting young children’s tendency to overestimate what can be remembered, are 
interpreted as a lack o f sophistication in monitoring what has been remembered, or a  
misunderstanding of task requirements (Schneider & Pressley, 1988). While empirical 
evidence regarding age comparisons o f MSE levels in childhood is lacking, it is possible 
that MSE may contribute to these overestimates o f recall readiness among young 
children. In domains other than memory, several studies have found younger children to 
have higher levels of self-efficacy than older children or adolescents (e.g., Bennett-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
14
Branson & Craig, 1993; Chase, 1996). Perhaps young children also have higher levels o f 
MSE than older children. Most importantly, perhaps, relative to older children, they 
exhibit unrealistically high levels o f MSE (i.e., levels o f MSE substantially higher than 
actual ability). One could speculate as to reasons why this might be. Perhaps, for 
example, limited experience with either success or failure regarding such tasks might 
play a role in fostering unrealistically high levels o f  MSE in children. In any case, if 
young children exhibit unrealistically high levels o f MSE, then perhaps, when faced with 
recal 1-readiness tasks, they expend less effort studying than would be optimal for 
performance at least partially because this degree o f effort is perceived as unecessary. 
Should young children have excessively high levels o f MSE, then perhaps results 
showing a tendency toward overestimating recall readiness could be viewed as supportive 
o f the notion that unrealistically high levels o f  MSE can be detrimental to performance.
The position taken here is that the relationship between self-efficacy and 
performance can be reconstrued as a  curvilinear, rather than linear relationship.
Extremely high levels o f self-efficacy may represent over-confidence in ability and 
extremely low levels may represent under-confidence. Both o f these levels o f  self- 
efficacy, being unrealistic in terms o f actual ability, would be deleterious in terms o f 
performance. In contrast, optimal levels o f  self-efficacy, in terms o f  performance, are 
viewed here as moderately high (slight overestimates o f ability perhaps, but essentially 
“realistic” levels). Note that the relationship between self-efficacy and actual ability is 
crucial. Should ability level change then optimal self-efficacy level would change 
accordingly. Thus for example, if  an athlete, through intensive training, should increase 
her athletic capability, this would only be reflected in improved performance if
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corresponding increases in beliefs o f competence were also to occur. With regard to 
memory in old age, i f  a modest decline in ability does occur, then optimal self-efficacy 
level would decline correspondingly.
MSE and Affect
Although the MSE/memory performance relationship is the focus o f  this study, it 
is important to recognize that self-efficacy is purported to have relevance beyond its 
possible influence on performance. There is considerable evidence (e.g., Kavanaugh & 
Wilson, 1989, Kavanaugh & Bower, 1985; Cutrona & Troutman, 1986) that self-efficacy 
is related to self-evaluative emotion, with higher levels o f  self-efficacy associated with 
more positive affect The degree o f  belief a  person has in their ablility to remember, 
then, may influence not only how well they remember but how positively they feel about 
their memory. As memory is such an important part o f  who we are, it can be argued that 
MSE may influence general feelings of self-worth, although Bandura (1997) cautions that 
self-efficacy and self-esteem are not interchangeable terms. The key point here, 
however, is that selfefficacy as it pertains to the realm o f memory may have importance 
well beyond its potential influence on memory performance.
Self-efficacy has been a  popular subject o f  research since its inception, but its 
popularity among cognitive researchers has taken a  huge leap forward in recent years 
with its incorporation into the realm of metacognition. A brief discussion of 
metacognition and the possible role o f self-efficacy follows.
Metacognition/ Metamemorv
For almost three decades now, John Flavell's concept of metacognition has been 
o f great interest to theorists and researchers. In Flavell's (1976) words, "Metacognition
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refers to one’s knowledge concerning one's own cognitive processes and products or 
anything related to them, e.g., the learning-relevant properties o f information or data” (p. 
232). Cognition is comprised o f various mental processes such as remembering, 
comprehending, and perceiving, and metacognition involves thinking about such 
processes as they pertain to others and to oneself. When memory is the cognitive domain 
o f interest, the established term is metamemory. From its inception, metamemory has 
been seen as a construct consisting o f  multiple components. The multi-dimensional 
nature o f  metamemory has been supported by a  number o f  factor-analytical studies 
(Cavanaugh & Green, 1990). A recent demarcation of the dimensions o f  metamemory, 
based on factor analytical findings, specifies three general categories (Hertzog & Dixon, 
1994). First, memory knowledge refers to declarative knowledge about memory strategies 
and tasks, what individuals know o f strategies and their utility for particular tasks, for 
example, knowing that strategies improve recall, knowing that recognition is an easier 
memory task than recall, or knowing that organizational strategies are more effective than 
rehearsal strategies for recall tasks. Self-referent beliefs about memory refer to how 
individuals view themselves as memorizers (e.g., beliefs about one's own memory 
capacity, beliefs about changes in memory ability over time, or beliefs about how much 
personal control one has over memory performance). It is in this category that self- 
efficacy most likely plays a role. Third, memory monitoring refers to concurrent 
awareness o f  the state o f one’s memory. For the purposes o f  this investigation, 
categorization o f metamemory into these three distinct components will serve as a 
general model o f metamemory’s multi-dimensional nature.
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Assessment o f Metamemorv Components
Numerous investigations, using a  broad array o f  methods, have attempted to 
assess metamemory and its different components. While the concept o f metacognition 
originated in the child-development literature with a focus on developmental changes 
early in the life-span (e.g., Beal & Flavell, 1982; Brown, 1978; Gamer, 1987; Wellman, 
1983, 1985), there has also been, for a number o f  years, substantial interest in 
metacognition in adulthood (e.g., Hertzog & Dixon, 1994; Johnson & Halpem, 1999; 
Lachman & Lachman, 1980; Perlmutter, 1978). In recent years, this interest has 
expanded dramatically and a  sizable body o f  research has emerged. In the next section, 
methods o f  assessing adults with respect to the three aspects o f  metamemory described 
above will be briefly discussed.
Early research into the concept o f metamemory often focused on the assessment 
o f memory monitoring (e.g., Bisanz, Vesonder, & Voss, 1978; Brown, 1978; Flavell, 
1970), and interest in this aspect o f  metacognition continues (e.g., Kelenen, Frost, & 
Weaver, 2000; Pritschard & Keenan, 1999). The most often used methods for assessing 
memory monitoring involve judgments or estimates o f performance, the difference 
between the methods lying primarily in when the estimates are made relative to 
performance. Estimates may be made prior to studying or practicing for a task (ease o f  
learning judgments, performance predictions), following study but immediately prior to 
task performance (judgments o f  learning, recall readiness), or immediately following 
task performance (postdictions). In a related method, known as the feeling-of-knowing 
method (e.g., Butterfield, Nelson, & Peck, 1988; Koriat, 1995), judgments are made 
following a recall test in respect to whether unrecalled items will subsequently be
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remembered on a second test o f  retention. W ith all o f these methods, more accurate 
estimates o f performance are viewed as indicative o f  superior memory monitoring; the 
more accurately one can evaluate one's future, present or past memory performance, the 
greater one’s memory monitoring capability.
For many years, memory knowledge (such as which strategies are most effective 
for particular tasks) has also been a popular subject o f  research into metacognition (e.g., 
Feldt & Witte, 1987; Huet & Marine, 1997; Moynahan, 1978; Pierce & Lange, 2000; 
Wellman, 1977; Yussen & Bird, 1979). A variety o f  methods have been used to assess 
metacognitive knowledge. Sometimes performance predictions are seen as indicative o f 
task knowledge. For example, knowledge that chance responding to a true/false memory 
task will yield a score o f about 50% might be used in making a performance prediction. 
Another method provides participants with a selection o f strategies and requires them to 
choose which o f  the alternatives would be most effective for a particular memory task. 
For example Sodian, Schneider, and Perlmutter (1986) presented videotaped pairs o f  
strategies to different age groups o f young children and required them to make judgments 
as to which memory strategy o f  each pair was b est A similar method that has been 
employed to assess metacognitive knowledge in adults requires participants to rank order 
various strategies with regard to their usefulness for memorization (e.g., Zivian & Datjes, 
1983). Often with adults, metacognitive knowledge is assessed simply through self- 
report questionnaires. For example, the Metamemory In Adulthood (MIA) questionnaire 
(Dixon et al., 1988) taps task knowledge by asking participants to indicate their degree o f 
agreement with regard to such memory task-related items as, "For most people, facts that 
are interesting are easier to remember than facts that are not."
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While it is becoming an increasingly popular topic, memory self-efficacy has not 
been as thoroughly considered in the research literature as cognitive monitoring or 
metacognitive knowledge. A  num ber o f  different methods have been developed for 
assessing memory beliefs, though the most often used method with adults involves self- 
report questionnaires. There are a number o f these self-evaluation instruments, some 
constructed to assess MSE exclusively, others making use o f  scales assessing multiple 
aspects o f metamemory. The more comprehensive o f these questionnaires usually 
include several scales related to MSE (e.g., see Dixon et al., 1988), with questions 
pertaining to perceived memory ability, perceived changes in memory ability in 
adulthood, and perceived control over memory. Some have also provided evidence that 
performance predictions may be an index o f MSE, such that higher performance 
estimates are indicative o f  higher MSE (e.g., Berry et al., 1989; Hertzog, Dixon, & 
Hultsch, 1990).
Clearly, there is some disagreement as to what aspect o f  metamemory is assessed 
via performance estimations. W hen the roles o f memory knowledge and memory 
monitoring are discussed, it is usually in the context o f  performance prediction accuracy. 
More accurate predictions are seen as reflecting more advanced memory knowledge or 
more proficient memory monitoring. When memory self-efficacy is discussed, however, 
it is typically in the context o f the magnitude of the prediction. Higher levels o f MSE are 
seen as conducive to higher, but not necessarily more accurate, performance predictions. 
As will be discussed, however, it is conceivable that MSE also plays a role in 
determining the accuracy o f  performance estimations.
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Metamemorv and Memory Perfonnance/ Estimation Accuracy: Possible Interactions 
between Metamemorv Components
While many would argue that metamemory, as a demonstrable category o f  
memory (like memory capacity, possession o f memory strategies, and the non-strategic 
knowledge base), is a legitimate target o f research in and o f itself, the real allure o f 
research into metamemory has always been in its relationship to memory performance 
(Schneider & Pressley, 1988). The common-sense conviction o f  theorists in the area has 
long been that what one knows about one's memory will play a big role in determining 
how well one remembers (e.g., Brown, 1978). However, numerous studies, usually 
focusing on an individual component o f metamemory (e.g., monitoring, memory 
knowledge), have revealed relationships between metamemory and memory 
performance that, while usually statistically significant, are far from perfect (e.g., Best & 
Omstein, 1986;Cavanaugh & Borkowski, 1980; Henry & Norman, 1996; Huet & Marine, 
1997; Pierce & Lange, 2000; Sinkavich, 1995). As mentioned earlier, strong 
relationships between memory self-efficacy measures and memory performance have not 
been found. Similarly, studies looking at the relationship between either monitoring 
proficiency or memory knowledge, and memory perfonnance have not consistently 
demonstrated strong associations. Some researchers have even suggested that 
metamemorv/perfonnance relationships are too small to be meaningful (e.g., Cavanaugh 
& Perlmutter, 1982).
In contrast to this position, however, a  1988 meta-analysis based on 60 
publications and 7097 participants revealed an overall metamemory/memory 
performance correlation coefficient o f  0.41 (Schneider &  Pressley 1988). The authors o f
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this analysis argue that, on the whole, an interpretation of the relationship between 
metamemory and memory performance as real and substantial is justified. Clearly, this 
view is held by the many researchers who continue to report significant 
metamemory/performance relationships.
In considering the strength o f  relationships between metamemory and 
performance, it is important to take into account the multi-dimensional nature o f the 
construct. As has been pointed out (e.g., Cavanaugh & Green, 1990; Hertzog & Dixon, 
1994), the tendency for researchers to assess metacognitive variables in isolation ignores 
a conceptualization o f metacognition as a  multi-dimensional construct, wherein 
components interact with each other in determining outcomes. In keeping with this view 
o f the construct, a thorough understanding o f  the metamemory-memory performance 
relationship requires consideration o f  the interactive nature o f  the different dimensions o f 
metacognition.
In this context, the potential strength o f the influence o f  MSE becomes apparent. 
The relationship between memory knowledge, strategy use and memory performance 
may become less ambiguous if  these relationships are considered in the context of the 
possible moderating influence o f  MSE. While one might expect memory knowledge to be 
strongly related to memory performance, this is not always the case. Clearly, adequate 
memory knowledge is a  necessary precursor for optimal memory performance.
Possession of such knowledge will only benefit memory performance if  it is put to use, 
however, and a number o f studies have shown that often it is not (e.g., Lange &
Guttentag, 1990; Rellinger, Borkowski, Turner & Hale 1995). Strategy use requires 
effort, and again, level o f  self-efficacy is thought to determine the amount o f  effort
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expended on a cognitive task (Bandura, 1989). Thus, memory knowledge (i.e., 
knowledge o f  strategies) is necessary for strategy use but not sufficient, and it may well 
be that the use o f strategies by those who have knowledge o f them is moderated by MSE. 
A level o f MSE that is conducive to effort may be required in order for memory 
knowledge to maximally benefit performance.
It has also been suggested that an interactive relationship may exist between 
MSE, memory monitoring, and memory knowledge in the determination o f  performance 
predictions (Hertzog & Dixon, 1994). MSE could moderate the influence o f  memory 
monitoring on performance estimations in several ways. Monitoring, like strategy use, is 
an activity requiring effort Low MSE may make less likely the expenditure o f  mental 
effort and thus decrease the likelihood o f  monitoring. MSE could also play a role in 
distorting the accuracy o f  monitoring. One’s beliefs concerning one’s memory capability 
may to some extent override any monitoring judgment that does not coincide with these 
beliefs. I f  one were making a  postdiction o f  performance on a very easy memory task, 
for example, and monitoring were, accurately, to suggest a very high score, a  low level of 
MSE might make acknowledgment o f  high performance less likely and thus undermine 
the accuracy o f the postdiction. In such a  case, an individual with a low level o f  MSE 
might underestimate performance, even if  he or she has monitored accurately. Similarly, 
over-confidence in memory ability might contribute to an inaccurate estimate o f 
performance should monitoring correctly suggest low performance.
As mentioned earlier, it has also been suggested that memory knowledge 
contributes to the accuracy o f  perfonnance estimations. It is possible that MSE may also 
moderate this influence. High levels o f  relevant memory knowledge (such as knowledge
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
23
concerning the relatively greater likelihood o f  successful recognition versus successful 
recall) may be conducive to more accurate performance estimations. Possibly, however, 
sub-optimal levels o f MSE make the appropriate application o f  such knowledge in the 
estimation o f performance less likely. For example, following a test o f  recall and 
feedback as to performance, a person exhibiting a low level o f  MSE might predict a 
similar level o f performance on a  subsequent test o f recognition, despite the possession o f 
knowledge concerning the relative difficulty o f  recognition versus recall. In such a 
memory situation level o f MSE could conceivably moderate the influence on prediction 
accuracy of memory knowledge.
If the postulated relationships above are correct, then MSE is o f  vital importance 
to the metamemory-performance relationship. It serves as a  crucial moderator between 
memory knowledge and performance and influences the accuracy o f  performance 
predictions.
Furthermore, if  the relationship between MSE and performance is curvilinear, 
such that optimal MSE is moderate rather than high, then this too needs to be taken into 
account. In accordance with a curvilinear account of the relationship between MSE and 
performance, it is possible that individuals with low MSE might be less likely to 
spontaneously use strategies, regardless o f  the degree o f  memory knowledge, due to a 
belief that, for them, they wouldn't do any good, and that effort would be futile. An 
individual with very high MSE also may be unlikely to spontaneously use strategies, 
again regardless o f the degree o f  knowledge, because he or she would not see a need for 
them. Individuals with a  moderate degree o f  MSE, however, may be the most likely to 
put effort into memorization and to spontaneously use strategies should they be
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knowledgeable o f these strategies. Recognizing some memory decline, such individuals 
may be more likely to appreciate how they could benefit from strategies and hence might 
be more likely to put in the effort to implement them. As strategy use should translate to 
better performance, individuals having moderate MSE and high memory knowledge 
should perform the best overall. It is also conceivable, however, that those individuals 
with low memory knowledge who also exhibit moderate levels o f  MSE may still, through 
increased effort and persistence, out-perform those with very high or low levels o f  MSE.
As suggested above, perfonnance estimates may also at least partially reflect 
MSE, such that confidence in one's memory will contribute to the determination o f  how 
well one thinks one has done, is doing, or will do on a  memory task. At least to some 
extent then, the higher one's MSE, the higher will be one’s performance estimations. In 
terms o f a curvilinear conceptualization o f  the MSE/performance relationship, what this 
suggests is that predictions may be (or at least may appear to be) quite accurate for 
individuals with low MSE. Having little confidence in their memories such individuals 
may report poor perfonnance predictions. Because they are likely to perform poorly 
(having employed little effort), it is reasonable to assume that performance predictions 
would correspond well with memory perfonnance. For those with very high MSE 
however, it seems conceivable that predictions would be relatively inaccurate. Being 
overconfident in their memory abilities, these individuals would likely provide high 
estimates o f memory task performance. Having not employed memory strategies due to 
unrealistically high MSE, it seems likely that these predictions would not correspond well 
with actual perfonnance. For those with moderate MSE it seems likely that performance 
predictions would be fairly accurate. These individuals are moderately confident in their
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memory abilities, but feel that through effort and strategy use they are able to remember 
as well as when younger. Thus, it seems likely that predictions o f  fairly high 
performance would be borne out by actual perfonnance.
Thus, it seems reasonable that the likelihood o f  spontaneous strategy use, and 
hence maximal performance, might be predicted from level o f  MSE. If the influence o f 
MSE on spontaneous strategy use were to be overridden, however, through the prompting 
o f strategy use, then a  different pattern with regard to estimation accuracy than described 
above could be anticipated. As mentioned earlier, it has been shown that MSE influences 
performance estimations such that higher MSE translates to higher performance 
estimations. It seems likely that prompting o f  strategy use, provided this translates to 
actual strategy use, would lead to maximal perfonnance, regardless o f MSE. This has 
implications for estimation accuracy in the context o f  different levels o f MSE. Low MSE 
individuals should now exhibit relatively inaccurate estimations because their low 
perfonnance estimations would now be an underestimate o f  actual performance (which 
should improve due to strategy use). High MSE individuals should now appear more 
accurate in their estimations because their high estimations would now conespond with 
actual performance, which should have improved due to prompted strategy use. It can be 
reasoned that the accuracy o f  moderate MSE individuals would be similar whether or not 
strategy use were prompted, as these individuals should already be implementing 
strategies independently.
It seems unlikely that the accuracy o f  performance estimations would be 
influenced in the above way by the manipulation of strategy use should estimation 
accuracy be based solely on memory monitoring or memory knowledge. That is,
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particularly with postdictions, there is little reason to believe that the prompting o f 
strategy use would lead to changes in the proficiency o f  monitoring or the quality of 
memory knowledge. In other words, changes in estimation accuracy as a result o f 
strategy use manipulation in the direction suggested above would offer support for the 
notion that MSE plays an important role in determining performance estimation accuracy.
As mentioned earlier, the accuracy o f  performance estimations is also thought to 
be influenced by memory knowledge, suggesting the possibility o f an interactive 
relationship between memory knowledge and MSE in the determination o f performance 
estimation accuracy. High levels o f  memory knowledge may be conducive to more 
accurate estimates o f performance but only where accompanied by optimal levels o f 
MSE. In other words accurate knowledge o f task difficulty, for example, may promote 
an accurate performance estimate, but the benefit o f  this knowledge on estimate accuracy 
may be countered by unrealistically high or low MSE.
The Present Study
The purpose of the present study was to explore, within an elderly population, the 
nature o f the relationship between MSE and performance and the possible role o f MSE in 
performance estimation accuracy. As mentioned above, previous research has failed to 
find large correlations between MSE and performance. As was suggested earlier, this 
may be at least partially due to the view o f this relationship as linear in nature. An initial 
goal o f the present research therefore was to investigate whether this relationship might 
be better described as curvilinear.
Metamemory is considered to be a  multi-dimensional construct, consisting o f 
memory knowledge, memory monitoring, and MSE. As a central component o f
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metamemory, it has been suggested that MSE might act as a crucial moderator between 
memory knowledge and strategy use, and consequently perfonnance. As discussed 
earlier, MSE may also play an  important role in influencing the accuracy o f perfonnance 
estimations. A second goal o f  this study was to investigate these relationships.
Hypothesis I: The relationship between memory self-efficacv and memory 
performance (and strategy use) will be curvilinear. Again, the memory self­
efficacy/memory performance relationship is usually seen as linear, with higher levels o f 
MSE associated with higher levels o f  performance. As mentioned above, there is some 
evidence that very high levels o f  confidence are detrimental to perfonnance. On this 
basis, it was hypothesized that more variance in the memory self-efficacy/performance 
relationship would be accounted for via a curvilinear than a linear model. Given a 
significant linear conelation between MSE and performance, the failure o f a curvilinear 
explanation to add significantly to the amount o f variance in performance accounted for 
would suggest that the relationship is indeed primarily a linear one.
Hypothesis II: The relationship between memory knowledge and performance 
will be moderated bv level o f memory self-efficacv such that high levels o f memory 
knowledge will be associated with higher levels o f performance than low levels o f  
memory knowledge, but only i f  MSE is at an optimal (moderate! level. Again, it has 
been suggested (e.g., Cavanaugh & Green, 1990; Hertzog & Dixon, 1994) that the 
relationship between metamemory and performance is best understood in the context o f  
interactions between metamnemonic components. Through Hypothesis II, the present 
study sought to explore the possibility o f one such interaction, the relationship between 
MSE and memory knowledge in the prediction o f memory performance and strategy use.
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Specifically, it was expected that high levels o f  memory knowledge would be associated 
with significantly higher levels o f performance and strategy use than low levels o f  
memory knowledge, but only when MSE was a t an optimal (moderate) level. When MSE 
was not at an optimal level (when it was either too high or low), it was expected that 
participants would perform equally poorly, regardless o f  the level o f knowledge. Support 
for this hypothesis would suggest that MSE plays an important moderating role in the 
relationship between memory knowledge and memory performance.
Hypothesis HI: The relationship between memory self-efficacv and performance 
estimation accuracy will be moderated bv the prompting o f  strategy use such that low 
levels o f MSE will be associated with less accurate performance estimations, but only 
when strategy use is promoted: very high levels o f MSE will be associated with less 
accurate estimations, but only when strategy use is not prompted. As the prompting 
condition (see Method section) only pertained to the free-recall task , the accuracy of 
free-recall pre- and postdictions was o f primary interest It was expected, however, that 
the accuracy o f fact recall pre- and postdictions would follow a  pattern o f accuracy scores 
similar to that o f the non-prompted free recall condition. This hypothesis was developed 
on the basis o f the possible role that self-efficacy may play in determining the accuracy 
o f performance predictions. Should support for this hypothesis be found, it would provide 
evidence as to the importance o f MSE in determining the accuracy of perfonnance 
predictions/postdictions. Should support for this hypothesis not be found it would 
suggest that MSE may play a  less influential role in performance prediction/postdiction 
accuracy than other aspects o f  metacognition (i.e., memory monitoring, memory 
knowledge).
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Hypothesis IV: The relationship between memory knowledge and performance 
estimation accuracy will be moderated bv level o f  memory self-efficacv such that high 
levels o f memory knowledge will be associated with higher levels o f perfonnance 
estimation accuracy than low levels o f  memory knowledge, but only if  MSE is at an 
optimal f moderate i level. Through Hypothesis IV the present study sought to explore 
the possibility o f another possible interaction between components o f  metamemory, the 
relationship between MSE and memory knowledge in the determination o f memory 
performance estimation accuracy. Specifically, it was expected that high levels o f  
memory knowledge would be associated with significantly higher levels o f performance 
estimation accuracy use than low levels o f memory knowledge, but only when MSE was 
at an optimal (moderate) level. When MSE was not at an optimal level (when it was 
either too high or low), it was expected that participants would be accurate in their 
estimations to about the same extent, regardless o f  the level o f knowledge.




Ninety-five individuals, aged 65 years and older, participated in the study. These 
participants were recruited from senior citizen recreation centers and church groups in the 
Windsor/Essex County, Ontario area. Recruitment involved an initial brief verbal 
presentation to group members in which information about the purpose and nature o f  the 
study was discussed. Participation for interested group members took place several days 
after this initial meeting. Besides age, the only other stipulation was that participants be 
fluent in English, as a degree o f  familiarity with English words and grammatical structure 
was required for questionnaire completion.
Measures
Demographic information. Age, sex, level of formal education attained, 
perceived health, present or past occupation, and reading frequency were recorded (see 
Appendix D). Level o f education attained was determined on the basis o f  an item 
requiring participants to indicate whether their level o f education attained was best 
described as: elementary school (grade 8 or lower); secondary school (grades 9-13); or 
post-secondary (college/university). Perceived health was determined via an item asking 
participants to rate their heath status on a five-point scale ranging from poor to excellent. 
Present or past occupation was included as a  general indicator o f social status.
Participants were asked to list the current or past occupation o f  themselves and/or their 
spouse. Occupations were rated according to a  9-point scale developed by Hollingshead 
(1975) with higher status occupations given higher ratings. Where more than one
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occupation was listed (i.e., where an occupation was listed for both spouse and self), the 
occupation having the highest rating was the one included for analysis. Nine participants 
listed no information other than “retired” or “housewife” in the spaces provided for 
present or past occupation for se lf o r spouse. These participants were not included in 
analyses involving the occupational status variable. Reading frequency was recorded via 
a 5-point scale; in response to the question, “How often do you read books, magazines or 
newspapers?” participants rated the frequency o f  their reading by circling one of: very 
often; often; sometimes; rarely; or never.
The Metamemorv in Adulthood Questionnaire. The Metamemory in Adulthood 
(MIA) questionnaire (Dixon et al.) was developed to assess components o f  metamemory. 
Employing a 5-point Likert scale, the questionnaire asks participants to respond to 
various statements and questions concerning their own memories. The most frequently 
used version is a 108 item inventory consisting o f  seven separate scales (Dixon et al. 
1988). The reliability and validity o f  this instrument are well established (Cavanaugh & 
Green, 1990; Dixon et al.). As described below, for the purposes o f this study, individual 
scales (or selected/modified items thereof) were used as measures o f memory self- 
efficacy, memory knowledge, and general strategy use.
Memory self-efficacv. Memory self-efficacy (MSE) was assessed using the 17 
item MIA Capacity scale, which was designed to assess beliefs about one's own memory 
capabilities (e.g., "I have no trouble keeping track o f  appointments"). This scale is 
recognized as the single scale (of the three MIA memory self-efficacy scales) most 
fundamentally related to self-efficacy (Hultsch, Hertzog, Dixon, & Davidson, 1988).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
32
For each item scores could range from 1 to 5, with higher scores indicating better MSE. 
The 17 items making up the MSE scale are presented in Appendix A
Analysis o f  the influence o f  MSE level on memoiy perfonnance and perfonnance 
estimation accuracy required treating MSE as an independent variable. This was done by 
assigning participants into groups on the basis o f MSE scores. The nature o f this 
classification was dependent on whether evidence o f  curvilinearity was found with 
respect to the MSE7performance relationship. If evidence supporting a curvilinear 
relationship between MSE and memory performance/strategy use were found, with an 
inverted-U pattern o f scores indicated, then participants would be assigned into high, 
moderate, and low MSE groups. Here high MSE was defined as scores averaging 4 or 
higher on the 5-point Capacity scale o f  the MIA. Moderate MSE was defined as scoring, 
on average, higher than 3 but less than 4 on this scale. Low MSE was defined as those 
scoring at or below 3. Should sufficient evidence o f  curvilinearity not be found there 
would no longer be a  rationale for including a moderate MSE group in the analyses.
Thus, i f  such evidence were to be absent, it was decided that the MSE variable would be 
not be partitioned into high, moderate, and low groups, but rather simply into high and 
low groups. In this case, high MSE was defined as those having scores averaging more 
than 3 on the 5-point Capacity scale o f  the MIA. This group is more accurately described 
as “moderate to high” but for ease o f  discussion will be referred to as the high MSE 
group. Low MSE was defined as those scoring at or below 3.
Memory knowledge. Memory knowledge was assessed in this study by 
combining and modifying two scales from the M IA Memory knowledge consists o f 
knowledge about strategies (e g., awareness that retracing your steps may be a useful way
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to locate a lost item), and task knowledge (e.g., knowing that interesting facts are easier 
to remember). The MIA includes a task knowledge scale (the Task scale) and a  strategy 
use scale (the Strategy scale). The Strategy scale includes 18 items inquiring as to 
whether an individual uses certain internal or external memory strategies. Internal 
strategy use items involve the use o f  mental activity, (e.g., “Do you think about the day’s 
activities at the beginning o f  the day so that you can remember what you are supposed to 
do?"). External items refer to physical actions, (e.g., ‘D o  you write shopping lists?"). 
Scale items here are scored as: never; rarely; sometimes; often; always.
For this study, a selection o f eight o f the 18 MIA Strategy scale items was 
transformed into a set of strategy knowledge items by slightly modifying the questions to 
statements about which participants were asked their opinion. For the assessment o f 
knowledge about strategies this change was necessary because, as discussed earlier, 
strategy knowledge and strategy use are not always synonymous. Only eight o f  the items 
were selected for modification in order to allow the remainder to be retained for use as a  
general measure o f strategy use. Selection o f these items was random with the condition 
that there had to be an equal number o f internal and external strategy items; four items 
referred to knowledge of internal strategies, four to external strategies. Response options 
made use o f a 5 point Likert scale, with options ranging from agree strongly to disagree 
strongly. For example, the above item was transformed to, "It is helpful to write shopping 
lists", and scored as: agree strongly; agree; undecided; disagree; disagree strongly.
A random selection o f  eight task knowledge items was chosen from the Task 
scale o f the MIA. This scale o f the MIA consists o f  15 items assessing knowledge o f 
general memory processes, such as, "Most people find it easier to remember visual things
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than verbal things.” Again, responses involved a  choice o f  5 options ranging from 
strongly agree to strongly disagree. Only eight o f  these items were selected in order to 
match the number o f strategy knowledge items.
Together these task and strategy knowledge items made up a  16 item scale that, 
for the purposes o f this study, served as a measure o f  memory knowledge. For each item, 
scores could range from 1 to 5, with higher scores indicating better memory knowledge. 
The 16 items making up the memory knowledge scale are presented in Appendix B.
In order to investigate possible interactions between memory knowledge and 
MSE, participants were divided into high and low-to-moderate memory knowledge 
groups. For ease o f discussion “low to moderate” memory knowledge will henceforth be 
referred to as simply low memory knowledge. Scores that averaged 4 or more on the 5- 
point Likert scale o f the MIA were classified as high memory knowledge. Scores 
averaging less than four were classified as low memory knowledge.
General strategy use. The general use o f  memory strategies (external and 
internal) was assessed by responses to a selection o f items from the MIA Strategy scale 
described above. Because eight items from this scale were modified and incorporated into 
the memory knowledge scale, the remaining 10 items (consisting o f five internal and five 
external strategy use questions), unmodified, made up the general strategy use measure. 
These items were also scored on a 5-point Likert scale with higher scores indicating more 
frequent strategy use. The 10 items making up the general strategy use scale are 
presented in Appendix C.
Stereotype reaction. In order to assess the prevalence o f  the “acceptance" 
stereotype reaction, three self-referent statements pertinent to the memory and aging
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
35
stereotype were created and participants were required to select the one that was most 
true o f  them (See Appendix D). In accordance with the stereotype, the three statements 
that were chosen reflect degree o f  change in memory perceived for oneself and 
perception o f whether this change can be offset through increased effort Participants 
were classified as accepting the memory and aging stereotype i f  they agreed most with 
the statement “As [ have become older my memory has become much worse and there is 
little I can do about i t ” Response to the memory and aging stereotype as it pertains to 
others was also assessed, using the same three statements, except with these statements 
now referring to elderly people in general rather than to self.
Fact recall from tex t For the fact recall task, a  short descriptive text passage was 
developed. In choosing the topic for this passage an attempt was made to find a subject 
area that would be fairly familiar to most elderly Canadians and equally familiar to men 
and women. The topic chosen was “History o f the Canoe” (see Appendix E). From this 
descriptive passage a series o f  16 questions was derived asking for the recall o f  specific 
facts from the text. Exact spelling was not required for a fact to be considered recalled, 
nor were the exact words necessary unless the question pertained to a specific term (e.g., 
“umiak”). Memory for facts was determined as the total number out o f 16 facts correctly 
recalled.
Categorized free-recall. A list o f 30 nouns were constructed, containing six nouns 
from each o f five clearly distinctive taxonomic categories (i.e., metals, fish, vegetables, 
furniture, dances). In choosing these categories an effort was made to select topics and 
words that would be familiar to most elderly people. Each word selected was highly 
representative o f its category in accordance with norms established by Howard (1980).
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Word order was random with the condition, in accordance with previous research (e.g., 
McDonald-Miszczak et al., 1995), that adjacent words could not be from the same 
category. Memory performance was determined by the total number o f words out o f 30 
recalled. The 30 item word list used for the free-recall task is presented in Appendix F.
Task specific strategy use. As an index o f the use o f a categorization strategy 
during the free recall task, a  cluster analysis (the adjusted ratio clustering (ARC) measure 
(Roenker, Thompson, & Brown, 1971)) was applied to free recall responses. The ARC 
measure provides a value between 0 and 1, with 0 indicating chance responding, and 1 
indicating perfect organization. This measure was termed “specific strategy use” to 
distinguish it from the more general measure o f  strategy use assessed by the MIA 
questionnaire.
Performance predictions. Prior to participating in the memory tasks, and after a 
brief description of the task, participants were told, "Before actually doing the memory 
task, I would like you to tell me how well you think you will do. How many o f  the 16 
facts (30 words) asked about do you think you will remember? Please indicate in the 
space provided below the number from 0 to 16 (0 to 30) that best describes how you 
think you will do.”
Performance postdictions. Subsequent to participating in each memory task, 
participants were told, "Now that you have completed the text (word) recall task, I would 
like you to estimate how well you think you did. How many o f the 16 facts (30 words) 
presented do you think you correctly remembered? Please indicate in the space provided 
below the number from 0 to 16 (0-30) that best describes how you think you did.”
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Performance ore- and postdiction accuracy. Accuracy o f  pre- and postdictions 
was determined by assessing the difference between performance estimates and actual 
scores. More accurate scores were thus closer to zero. Negative estimates were converted 
to positive values. Thus higher scores were indicative o f  less accurate pre- or 
postdictions and the focus was simply on degree o f accuracy, with over- and 
underestimates considered to be equally innaccurate.
General thouehts/feelinps about memory. Participants’ general thoughts and 
feelings about memory were assessed by asking participants to respond to an open-ended 
question at the completion o f  the testing session which stated, “All o f us have beliefs and 
opinions about our own memories. Briefly, please describe your general thoughts and 
feelings about your memory.” It was thought that individual differences in the positive or 
negative valence o f responses to this question might relate to differences in memory 
performance and memory self-efficacy. Thus, these responses were rated as positive, 
negative, or neutral. Statements were considered neutral where there was no clear 
positive or negative valence attached to the statements (e.g., “How well I remember 
depends on degree o f  rest/fatigue, stress, interest”), or when statements included both 
positive and negative aspects (e.g., “I feel like memories from long ago are much clearer 
now, but [ often forget things that I don’t find important”).
Prompt/ No-Prompt Condition. One o f the questions addressed in this study 
concerned the influence o f MSE on performance pre- and postdiction accuracy. As 
explained earlier, manipulating the use o f  memory strategies during memory tasks may 
provide information as to the importance o f  MSE in determining the accuracy o f  memory 
performance estimations. Consequently participants in the present study were assigned to
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strategy during the free recall task. Sessions for each condition were identical except for 
whether or not strategy prompting was included. In general whether or not strategy 
prompting occurred alternated from one group session to the nex t As group sizes varied 
however, occasionally the same condition was used in adjacent sessions in order to 
balance the total number o f participants in each condition. O f  the 95 participants, 45 
(47.4%) were assigned to prompted sessions and 50 (52.6%) were assigned to non­
prompted sessions.
Procedure
Participants were tested in small groups o f  up to 15 persons at the location o f  the 
senior center or church to which they belonged. The specific location to be used within 
the facility was arranged beforehand with the requirements that the area be sufficiently 
spacious, well lit, equipped with an adequate number of tables and chairs, and otherwise 
as free o f  distractions as possible. Each session lasted about one hour. All sessions began 
with the metamemory questionnaire (MIA) followed by the memory task/ question 
booklet
After the participants for a particular session had entered the testing area and were 
seated, the investigator greeted them and introduced himself. Participants were then 
presented with the following information about the study:
This is a study looking at the beliefs and feelings that yo u  have about your own 
memory, and at how these beliefs and feelings might be related to your memory 
behavior. The study w ill involve yo u fillin g  out a questionnaire and question 
booklet asking you fo r  information and opinions on various statements about
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memory. While the study will also involve two brief tests o f  memory, the prim ary 
focus w ill not be on memory performance or ability but rather on individual 
beliefs andfeelings about memory in old age. So, you w illfill out the 
questionnaire, answer some other questions about memory and then there w ill be 
two b rie f memory tests. In one ofthese I ’ll present you with a  short passage o f  
text. A fter you’ve studied the passage fo r  five  minutes, I  will ask you to answer a  
series o f  16 questions about the story. Afterwards I  w ill present you with a list o f  
words to memorize, and then, after you've had a chance to study them. I ’ll ask you  
to write down as many o f  them as you can remember. I  w ill also be asking you  to 
indicate your age, sex, perceived health (how physically healthy you fee l that you  
are), the number o f  years that you spent in school, your present or past 
occupation, and how frequently you read books, newspapers or magazines. I  
know that all o f  this is very private information and I  would like to emphasize that 
all o f  the information you give me will be dealt with in strictest confidence. In fa c t 
I  won’t be asking you fo r  your names or fo r  any other identifying information.
Thus there will be no way o f  linking particular people to particular information 
or scores.
Participants were also informed at this time that, due to these confidentiality 
measures, feedback on individual memory test scores would not be given, although 
information regarding the study's overall findings would be made available to them upon 
request Specifically they were told:
Because, fo r  reasons o f  confidentiality. I ’m not recording any identifying 
information about you, I  w on’t be able to give you feedback as to your individual
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scores on the memory tests. This certainly does not mean that you will be unable 
to get any information about the results o f  the study, however. I  w ill provide a  
summary o f  the findings o fth e  study to this center so that any o f  you who are 
interested will have this information available to you.
Then, before the consent form was distributed, participants were asked if  they had any 
questions about the study and reminded that their participation was entirely voluntary and 
that they were free to end their participation at any time.
After consent forms had been signed and collected, the MIA questionnaire was 
distributed. Participants were asked to turn their attention to the questionnaire directions. 
The investigator then read over the directions out loud. After the directions were read, 
participants were instructed to begin, with the request that upon completion they turn 
over their questionnaires and wait quietly until the rest o f  the group had finished.
Once all participants had completed the MIA questionnaire, this instrument was 
collected and memory task/question booklets (see Appendix D) were distributed face 
down with instructions to wait until the investigator indicated that the booklets could be 
turned over. After all booklets were distributed, and the investigator had indicated that 
the participants could turn them over, the following directions were given:
Before I  describe the memory tasks, I  would like you provide some information 
about yourself. Please circle or f i l l  in, in the spaces provided, your age, sex, level 
o f  education, perceived health, your and your spouse's present or past 
occupation, and how frequently you  read I 'd  also like you to answer as 
accurately as you can the questions concerning your views about your memory.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
41
Participants were then asked to turn to the second page and the following 
directions, also written in the booklet, were read aloud:
Both o f  the memory tasks yo u  are about to do are quite straightforward. On the 
firs t one, you w ill be presented with a  short passage o fte x t — a brie f story. You 
w ill be given fiv e  minutes to read over and study the story, and then I  will ask you 
to answer a series o f  questions about the text. Exact words and spelling aren’t 
important fo r  your answers. Before you actually do th is task, I  would like you to 
tell me how w ell you think you will do. How many o f  the 16fa c ts asked about do 
you think you w ill remember? Please indicate in the space provided below the 
number from  0 to 16 that best describes how you th ink you  w ill do.
The text passage (see Appendix E) was then distributed face down with instructions to 
turn the passage over and begin studying it at the investigator’s signal. Participants were 
given five minutes to study. At the end o f  five minutes they were asked to stop and turn 
over the text passage sheet These were quickly collected as the investigator instructed 
participants to turn their attention back to the memory booklet At the investigator’s 
signal, participants were asked to turn to the next page (page 3) o f  the booklet and to 
begin to answer the series o f  16 questions (pages 3 and 4). They were given ten minutes 
to answer these questions, after which time they were asked to turn to the next page.
At the top o f the next page (page 5), in the space provided, participants were 
asked to estimate how well they thought they had done (postdictions). Specifically they 
were told:
How that you have completed the text recall task, I  w ould like you to estimate how 
well you think you d id  How many o f  the 16facts presented do you  think you
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correctly remembered? Please indicate in the space provided below the number 
from  0 to 16 that best describes how you think you  d id  
Directions for the word free recall task were then read aloud:
For the next o fthe  two tasks I  w ill present you with a  list o f  words. There will be 
thirty common words on the list. A lm ost certainly, the words will all be ones that 
you've seen before. You w ill be given two minutes to study this list and then I  will 
ask you to write down as many o f  the words as you  can remember. Before you 
actually do the memory task however, I  would like you  estimate how w ell you  
think you will do. How many o fth e  30 words asked about do you think you  will 
remember? Please indicate in the space provided below the number fro m  0 to 30 
that best describes how you think you w ill do.
For participants in the strategy prompt condition, page 6 consisted o f  a  sample list 
o f  20 nouns, categorizable into four categories o f  five words each, presented in random 
order. Underneath were the four category headings with corresponding words listed 
underneath. After participants turned to this page, the following information was read 
aloud:
This is not the actual test. I  want to use the words on this page to illustrate a 
memory technique that I'd  like you to use fo r  the memory test you'll be doing in a 
minute. For this type o f  task you may fin d  it much easier to remember the list o f 
words if, while you are memorizing them and later when you write them down, 
you  group similar words together in your mind For example, in this list we have 
a group o f five  fruits, a group o f  fiv e  parts o fthe body, a group o f  fiv e  
beverages, and a group o ffive birds. Every word can be sorted into one o f  these
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four groups. I f  you mentally sort each word into its category when you  are 
studying, then you w ill be able to remember them better. So identify the 
categories: fruits, parts o f  the body, drinks, and birds - and then mentally sort the 
words into these categories. So underfruits, there are the words APPLE, 
ORANGE, PEAR, BANANA, PEACH ; under parts o f  the body, LEGS, ARMS, 
HEAD, FOOT. NOSE; under beverages, MILK, COKE, WATER COFFEE, TEA; 
under birds, ROBIN, SPARROW, CARDINAL, BLUEJAY, EAGLE. When I  
present the actual list in a minute I  would like you  to use this technique. Even i f  
you don’t think it will help you to remember better. I'd  still like you to use it. 
Identify the general categories.. like animals, furniture etc., and then group 
words that f i t  into these categories together inyoitr head This will make 
memorization, and remembering easier.
At the bottom o f  this page were instructions to not turn over the page until the 
investigator indicated it was time to do so. This step was omitted for the no-prompt 
condition and participants proceeded directly to the free-recall task.
For participants in both prompting conditions the free recall word list (see 
Appendix F) was then distributed face down with instructions to turn it over and begin 
studying it at the investigator’s signal. Participants were given two minutes to study. At 
the end o f two minutes they were asked to turn over the word lists and as these were 
quickly collected participants were instructed to turn their attention back to the memory 
booklet. At the instructor’s signal they were instructed to turn the page and write down 
all o f the words that they could remember from the list They were given five minutes to 
recall these words.
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Following completion o f  the second memory task, participants were asked to 
provide performance postdictions for the word free recall task. Specifically they were
told the following:
Now that you have completed the w ord recall task, I  would like you to estimate 
how well you think yo u  d id  How many o f  the 30 words presented do you think  
you correctly remembered? Please indicate in the space provided below the 
number from  0 to 30 that best describes how you think you d id  
Next participants were asked to briefly write down, in the space provided, any 
general thoughts and feelings they might have about their memory. Once all participants 
had completed this task, the investigator collected the memory booklets. Participants 
were then thanked for their participation and reminded that information regarding the 
outcome o f  the study would be made available to them at a  later date.




Results o f the analyses will be reported in the following order: Memory self- 
efficacy (MSE) and demographics; MSE and memory performance; MSE and 
performance estimation accuracy. The section will conclude with a  report o f  results 
concerning MSE and memory affect, as well as those pertaining to MSE and the memory 
and aging stereotype.
Demographic Variables associated with Memory Self-efficacy
The MSE measure used for analysis was the average o f 19 items scored on the 5- 
point Likert Capacity scale o f  the MIA questionnaire. Higher scores indicate higher 
levels of MSE. Scores on this scale ranged from 2.06 to 4.47. Information concerning 
demographic variables and MSE is presented in Table 1. In total, 24 men and 71 women 
ranging in age from 65 to 95 participated in the study The mean age o f participants was 
75.1 years (SD = 5.9). Categorizing those aged 65 to 79 as "younger-old" and those 80 
and over as "older old" resulted in 76 participants (80%) in the former category, and 19 
(20%) in the latter. In terms o f  educational status, 19 participants (20%) reported having 
some college or university education, 56 (58.9%) reported a level o f  educational 
attainment which included at least some secondary school, and 20 (21.1%) reported 
having attained a grade 8 or lower level o f education. Eighty-six participants listed a 
present or past occupation for themselves or their spouse. Occupational status, rated 
according to a 9-point occupational scale (see Method section), varied widely, with the 
largest proportion (30%) o f these participants receiving a rating o f  6, which includes 
occupational categories such as technicians, semi-professionals, and small business
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Table 1





65-79 years (a = 76) 3.26 .56
80 years and over (n = 19) 2.90 .54
Sex
Male (n = 24) 3.33 .52
Female (n = 71) 3.14 .58
Reading Frequency*
Sometimes, Often, or Very Often (n = 80) 3.23 .58
Rarely or Never (n =  15) 2.91 .44
Education
Elementary (grade 8 or lower) (n = 20) 3.12 .59
Secondary (grades 9 to 13) (n = 56) 3.18 .55
Post-secondary (college or university) (n = 19) 3.29 .62
Health
Poor or Fair (n = 2 1) 3.08 .61
Average (n = 18) 3.02 .58
Good or Excellent (n =  56) 3.27 .56
Occupation
Blue Collar (n = 42) 3.17 .58
White Collar (n = 44) 3.27 .55
*J2 < .05
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owners. The second largest proportion o f  participants (22%) had occupations rated at 
level 4, which includes skilled manual workers, craftsmen, and farmers. The 
categorization o f those rating at 6 or over on this occupational scale as "white collar" 
workers and those scoring less than 6 as "blue collar" workers resulted in 42 participants 
(48.8%) classified as white collar and 44 (51.2%) classified as blue collar. In terms of 
health status, 56 (58.9%) reported being in good or excellent health, and 69 participants 
(74%) reported reading books, newspapers, or magazines often or very often.
Relationships between MSE and these demographic variables are reported in 
Table 1. A comparison o f participants less than 80 years old with those 80 and over 
revealed the younger group to have significantly higher MSE, t(93) = 2.45, g<  .05. Men 
and women did not significantly differ with respect to MSE scores. The analyses also 
revealed that participants who reported reading sometimes, often, or very often scored 
significantly higher on MSE than those who reported that they read rarely or never, t(93) 
= -2.05, p  < .05. Significant relationships were not found between MSE and the 
variables o f education, health, and occupation.
The Memory-Self Efficacy/ Performance Relationship
MSE/Strateev Use/Performance Correlations. Correlations were calculated 
between strategy use and the memory performance variables (fact recall and free-recall), 
between MSE and strategy use variables (general and specific), and between MSE and 
the memory performance variables. Correlational data are presented in Table 2. 
Significant correlations were obtained between Specific Strategy Use (SSU) and free- 
recall scores, both for participants prompted to use the categorization strategy, r =  .45, g 
< .01, and for those not prompted, r = .53, jj_< .01. SSU was not significantly related to
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Table 2
Correlation Matrix o f Relationships Between Memory Self-efficacv. Memory Performance, and
Strategy Use Variables
Across Prompting Conditions
MSE FR FaR SUG SUS
MSE X
FR .26* X
FaR .16 .40** X
GSU -.17 -.18 -.14 X
SSU .25 .49** .18 .01 X
Non-prompted Condition
MSE FR FaR SUG SUS
MSE X
FR .25 X
FaR .17 .29* X
GSU -.23 .10 -.06 X
SSU .11 .53** .17 .09 X
Prompted Condition
MSE FR FaR SUG SUS
MSE X
FR .26 X
FaR .16 .53** X
GSU -.23 -.53** -.33* X
SSU .33* .45** .26 -.33* X
MSE = Memory Self-efficacy
FR =  Free-Recall
FaR =  Fact Recall
GSU = General Strategy Use
SSU = Specific Strategy Use
* B <  .05
* * E <  .01
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fact recall. In the prompted condition there were significant negative correlations 
between General Strategy Use (GSU) and free-recall, r =  -.53, p_< .01, fact recall, r  =  - 
.33, p_< .05, and SSU, r =  -.33, p_< -05. These correlations indicate that, when 
categorization was prompted, higher levels o f GSU were associated with lower 
performance scores and lower levels o f  SSU. In the non-prompted condition GSU was 
not significantly correlated with either memory performance variable, nor was it 
significantly related to SSU.
Correlations were also calculated between the strategy use variables and MSE.
As expected, SSU was significantly related to MSE, r =.33, p  <  .05, in the prompted 
condition. A significant correlation was not obtained for the non-prompted condition. 
GSU was not significantly correlated with MSE in either condtion.
Correlations between MSE and the memory performance variables were also 
calculated. The correlation between MSE and free-recall was not significant for either 
strategy use prompting condition. Collapsing the prompting conditions and assessing the 
MSE/free-recall relationship for the total sample, however, did reveal a significant 
correlation, r =  26, p < .05. A significant correlation was not found between MSE and 
fact recall.
In summary, significant correlations were found between SSU and free-recall 
performance, though not between SSU and fact recall. Significant negative correlations 
were found between GSU and both memory performance variables, but only in the 
prompted condition. SSU was significantly correlated to MSE, but only when strategy 
use was prompted. GSU was not significantly related to MSE. Finally, a  significant
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correlation was found between MSE and free-recall performance, but only when 
prompting conditions were collapsed. MSE was not significantly related to fact recall.
Curvilinearitv
As was suggested earlier, the strength o f the MSE/performance relationship might 
be masked by the assumption o f linearity. To explore this possibility, analyses were 
conducted for each memory performance and strategy use measure to determine the 
degree to which relationships were curvilinear. Initially scatterplots were created, with 
MSE plotted along the x-axis and the dependent variables plotted along the y-axis. These 
scatterplots are presented in Figures la-f. No obvious curvilinear relationship is apparent 
between MSE memory performance scores, or between MSE and strategy use. The 
scatterplot for specific strategy use, when categorization is prompted (figure le), clearly 
shows a ceiling effect, with the vast majority o f  participants, regardless o f  MSE level, 
making use o f categorization after being prompted to do so. There were so few 
participants who did not show a high degree o f  specific strategy use in the prompted 
condition that, with respect to this condition, it was decided that further investigation o f 
curvilinearity was not warranted for this variable.
To further examine the degree o f non-linear relationship between MSE and the 
dependent variables, curve estimation procedures (SPSS, 1993) were carried out for each 
o f the relationships, fitting curvilinear (quadratic) models to the data. In neither strategy 
prompting condition were coefficients significantly different from zero for the quadratic 
model in describing the relationship between MSE and free-recall scores. Significant 
non-linear relationships were also not obtained by the curve estimation technique for fact 
recall or for either strategy use measure.
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Figure lb. The relationship between memory self-efficacy and free-recall performance in the 
non-prompted condition.
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Figure lc. The relationship between memory self-efficacy and free-recall performance in the 
prompted condition.
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Figure Id. The relationship between memory self-efficacy and specific strategy use in the non- 
prompted condition.
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Figure le. The relationship between memory self-efficacy and specific strategy use in the 
prompted condition.
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Figure If. The relationship between memory performance and general strategy use.
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In summary then, clear non-linear relationships were not found between MSE and 
any of the memory task or strategy use variables. Thus, the relationship between MSE 
and performance was not found to be better described by a curvilinear than a  linear
account.
MS E/Memorv Knowledge Interactions
The present study also investigated possible interactions between MSE and 
memory knowledge (MK) in the prediction o f  memory performance and strategy use 
scores. Analysis required treating MSE as an independent variable and involved 
assigning participants into groups on the basis o f  MSE scores. As results did not support 
a curvilinear relationship between MSE and memory performance/strategy use, 
participants were simply assigned into high and low MSE groups (see Method section).
Memory knowledge, once again, refers to what individuals know about memory 
strategies and tasks. The memory knowledge measure used for analysis was averaged per 
item score on the 5-point Likert scale derived from the Task and Strategy scales o f the 
MIA questionnaire (see Method section). Higher scores indicate higher levels o f  memory 
knowledge. Scores on this scale ranged from 3.06 to 4.88. For the analysis o f  possible 
MSE/MK interactions in determining performance, participants were divided into high 
and low MK groups (see Method section).
As mentioned earlier, participants were also assigned to one of two groups on the 
basis of whether or not they were prompted to use a categorization strategy during the 
free-recall task. While this condition was primarily included in order to investigate MSE 
and performance estimation accuracy, the potential influence o f  strategy prompting on 
free-recall performance and strategy use during free-recall required that it also be
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considered as a  potential factor in analyzing possible MSE/MK interactions for these 
dependent variables.
Consideration o f  Covariates. There are many demographic variables that may 
influence memory performance and strategy use. In the present study, a number o f  these 
variables, including age, sex, education, frequency o f  reading, perceived health, and 
occupation, were assessed in order to determine whether MSE and MSE/MK interactions 
still had an influence on performance and strategy use when the influence o f  these other 
variables was taken into account. Correlations between these variables and 
performance/strategy use variables are presented in Tables 3a-c. Where significant 
correlations between demographic and dependent variables were indicated, these 
demographic variables were included in analyses as covariates. For analyses involving 
the fact recall dependent variable, this resulted in education and reading frequency being 
entered as covariates. For analyses involving the free-recall variable, this resulted in 
reading frequency being entered. For analyses involving the specific strategy use 
variable, this resulted in age being entered. None o f  the demographic variables correlated 
significantly with general strategy use. Thus, for this dependent variable, no covariates 
were included in the analysis.
Memory performance and strategy use means and standard deviations for each 
MSE and MK group, adjusted to reflect the influence o f covariates, are presented in 
Table 4. The analyses for each o f  the dependent variables are presented below. It should 
be noted that the grouping o f  participants into MSE and MK categories resulted in widely 
disparate cell sizes as, for both MSE and MK, there were considerably more participants 
who scored at a high level than at a  low level. This dictates that significant results must
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Table 3a
Correlation Matrix o f Significant Relationships Between Demographic Variables and Memory
Sex Age Edu Hea Rea Occ FaR FR
Sex X
Age .02 X
Edu -.01 -.25* X
Hea -.08 .02 .04 X
Rea -.08 .16 -.11 -.05 X
Occ .15 -.13 .40** .14 -.12 X
FaR -.16 -.15 .23* .14 -.23* .20 X
FR .13 -.19 .15 .07 -.23* .10 .40** X
GSU .09 -.04 .01 .21* .01 .12 -.13 -.18




* £ <  .05 
* * £ <  .01
Edu = Level o f  Education Attained
Hea = Perceived Health
Rea = Reading Frequency
Occ = Occupational Status
FaR = Fact Recall
FR = Free-Recall
GSU = General Strategy Use
SSU = Specific Strategy Use
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Table 3b
Correlation Matrix o f  Significant Relationships Between Demographic Variables and Memory
Sex Age Edu Hea Rea Occ FaR FR SUG
Sex X
Age .09 X
Edu -.11 -.23 X
Hea -.09 .05 .05 X
Rea -.11 .28* -.13 .06 X
Occ .18 .06 .46** .17 -.18 X
FaR -.20 -.15 .27 .17 -.19 .22 X
FR .27 -.21 .05 .10 -.25 .20 .29* X
GSU .17 -.03 .22 .21 -.14 .15 .06 .10 X
SSU .23 .09 .03 .06 -.28* .20 .17 .53** .09
* £ <  .05 
* * £ <  .01
Edu = Level o f Education Attained
Hea = Perceived Health
Rea = Reading Frequency
Occ = Occupational Status
FaR = Fact Recall
FR = Free-Recall
GSU = General Strategy Use
SSU = Specific Strategy Use
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Table 3c
Correlation Matrix o f Significant Relationships Between Demographic Variables and Memory
Sex Age Edu Hea Rea Occ FaR FR
Sex X
Age -.04 X
Edu .10 -.28 X
Hea -.08 .00 .04 X
Rea -.04 .04 -.09 -.21 X
Occ .12 -.30* .36* .10 -.05 X
FaR -.10 -.17 .19 .12 -.27 .18 X
FR -.04 -.16 .25 .01 -.21 .02 .53** X
GSU i o C/i .00 -.14 .18 .12 .12 -.33* -.53**
SSU -.14 .33* .17 .08 -.11 -.05 .26 .44**
SUG SUS
* g  < .05
* * E <  .01
Edu = Level o f Education Attained
Hea =  Perceived Health
Rea =  Reading Frequency
Occ -  Occupational Status
FaR = Fact Recall
FR =  Free-Recall
GSU = General Strategy Use
SSU = Specific Strategy Use
X
-.33*
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Table 4
Memory Performance Means an̂ ) Deviations for Each Memory Self-efficacy fMSEl
and Memory Knowledge (MK) Group.
Across Prompting Conditions (n =  95)
Fact Recall Free-Recall GSU SSU
M SD M SD M SD M SD
Low MSE (n = 38) 8.32 2.61 13.47 4.84 3.82 .44 .68 .38
Low MK (n = 17) 7.31 3.06 11.70 4.84 3.70 .48 .64 .36
High MK (n = 21) 9.14 1.72 14.91 4.28 3.92 .40 .71 .39
High MSE (n =  57) 9.33 3.19 15.29 5.02 3.76 .48 .83 .30
Low MK (n =  19) 10.64 3.25 16.43 5.10 3.53 .36 .84 .31
High MK (n = 38) 8.67 3.03 14.72 4.91 3.87 .49 .82 .30
Unprompted Condition (n = 50)
Free-Recall SSU
M SD M SD
Low MSE (n = 23) 13.32 5.13 .63 .35
Low MK (n = 11) 11.67 6.15 .63 .32
High MK (n = 12) 15.13 3.91 .63 .38
High MSE (n =  27) 15.86 5.25 .70 .35
Low MK (n = 10) 16.54 4.87 .73 .40
High MK (n =  17) 15.38 5.48 .68 .33
Prompted Condition (n = 45)
Free-Recall SSU
M SQ M S£>
Low MSE (n = 15) 13.85 5.13 .74 .42
Low MK (n = 6) 11.67 6.15 .64 .46
High MK (n = 9) 15.13 3.90 .81 .41
High MSE (n =  30) 15.73 5.26 .94 .17
Low MK (n = 9) 16.54 4.87 .96 .07
High MK (n = 21) 15.38 5.48 .93 .21
MSE =  Memory self-efficacy 
MK =  Memory Knowledge 
GSU =  General Strategy Use 
SSU = Specific Strategy Use
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be interpreted cautiously, particularly in analyses that included the prompting condition, 
where low level MSE and MK cell sizes were quite small. The problem o f uneven cell 
sizes could have been overcome by employing standard multiple regression analyses 
rather than ANCOVA procedures. Multiple regression assumes linearity between 
predictor and criterion variables, however, and as a  curvilinear relationship between MSE 
and performance was expected, the ANCOVA procedure was deemed more appropriate.
Fact Recall. The fact recall task assessed participants’ performance in answering 
16 factual questions pertaining to a story they had just read. Scores out o f 16 ranged from 
1.0 to 15.5. In order to investigate the possible influence o f memory knowledge and 
MSE on fact recall performance, a  2 (high or low MSE) X  2 (high or low MK) ANCOVA 
with education and reading frequency entered as covariates was earned out. An initial 
run o f this analysis revealed that reading frequency added little to the equation once the 
influence o f education was taken into account. Consequently a second ANCOVA was 
carried out with education as the sole covariate. As expected, even when the influence o f 
education was taken into account, the analysis revealed a significant main effect for 
MSE, F( 1, 90) = 5.63, p < .05, and a significant interaction between MSE and MK, F( I , 
90) = 9.98, p < .01. As Figure 2a clearly shows, high MSE was associated with better 
fact recall, but only for participants exhibiting low MK. While there was no main effect 
for MK, follow-up analyses revealed that within the low MSE groups, those high in MK 
scored significantly better, t(35) = -2.50 p  <.05, than those low in MK on fact recall. 
Within the high MSE groups, on the other hand, the low  MK group scored significantly 
higher than the high MK group, t(54) =  2.41, p  <.05.































Figure 2a. Interaction effect o f  m em ory self-efficacy and m em ory knowledge on fact recall perform ance,
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Free-Recall. The free-recall task assessed participants’ performance in recalling a 
previously studied list o f 30 categorizable nouns. Scores out o f  30 ranged from 4 to 25. 
In order to investigate the possible influence o f memory knowledge and MSE on free 
recall performance, a 2 (prompt o r no prompt) X  2 (high or low MSE) X 2 (high or low 
MK) ANCOVA was carried out with reading frequency entered as a covariate. Results 
indicated a significant main effect for MSE, F(l,86) =  4.27, p < .05, and a significant 
two-way interaction between MSE and memory knowledge, F(l,86) = 5.56, p < .05. As 
is apparent from Figure 2b, high MSE was associated with better free-recall performance 
but only for the low MK group. Subsequent analyses revealed that within the low MSE 
groups, higher MK was associated with significantly better performance, t(35) =  -2.23 
jK.05, than lower MK. For those in the high MSE groups, as with the fact recall task, the 
high MK group scored lower than the low MK group on the free-recall task, but this 
difference was not significant. No other significant main effects or interactions were 
found in this analysis.
In summary, for both free-recall and fact recall tasks, significant interaction 
effects were found between MK and MSE. High levels o f MSE were associated with 
significantly better performance, but only for those participants exhibiting low MK 
Follow up analyses revealed that higher levels o f MK were associated with significantly 
better performance in low MSE groups, but not in high MSE groups. For the fact recall 
task, high MSE participants exhibiting high levels o f  MK scored significantly lower than 
those with low levels of M K
Specific Strategy Use. The “specific strategy use” variable is an index o f  the 
degree to which participants use a categorization strategy when memorizing a fist of
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words. This index was calculated by applying a cluster analysis, the adjusted ratio 
clustering (ARC) measure (Roenker, Thompson, & Brown, 1971), to word lists produced 
during the free-recall task. The ARC measure provides a  value between 0 and 1, w ith 1 
indicating perfect organization, and 0 indicating chance responding, and is recognized as 
a measure of categorization during free-recall. In order to investigate the possible 
influence o f  memory knowledge and MSE on the use o f  categorization during free- 
recall, a 2 (prompt or no prompt) X 2 (high o r low MSE) X  2 (high or low MK) 
ANCOVA was carried out with age entered as a covariate. This analysis revealed a  
significant main effect for prompting, F(l,86) =  5.53, p  <  .05, and for MSE, F(l,86) =
4.19, p < .05, indicating that the use o f categorization was more likely among participants 
who were prompted to use this strategy and among those high in MSE. No significant 
interaction was found.
General Strategy Use. The “general strategy use” measure used for analysis was 
averaged per item score on the 5-point Likert scale derived from the Strategy scale o f  the 
MIA questionnaire (see Method section). Higher scores indicate higher levels o f  general 
strategy use. Scores on this scale ranged from 2.70 to 4.80. No demographic variables 
were significantly related to general strategy use. Thus the relationship between MSE and 
MK in determining general strategy use was investigated via a  2 X 2 analysis o f variance 
(ANO VA). No significant interactions or main effects were revealed for this variable. 
MSE and Performance Estimation Accuracy
The present study also investigated the role that MSE plays in performance 
estimations. Participants made predictions concerning their performance both before and 
after each o f  the memory tasks. It was expected that higher levels o f  MSE would be
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associated with higher predictions and postdictions o f  performance. Correlations were 
calculated between MSE and performance predictions and postdictions which showed 
MSE to be significantly related to  fact recall predictions (r =  .26, g  < .05), indicating that 
as higher MSE scores increased, so did predictions. Significant correlations were not 
found between MSE and fact recall postdictions or free-recall pre- or postdictions.
MSE/Memorv Knowledge/Prompting Interactions. The possibility o f  interactive 
relationships between MSE, Memory Knowledge (MK), and the prompting o f  strategy 
use in predicting the accuracy o f  these performance predictions and postdictions was also 
investigated. Analyses included the prompting condition only for the free-recall variable 
as prompting o f  strategy use occurred for this task alone. Originally interactions between 
MSE and strategy use prompting were conceived in the context o f  a curvilinear 
relationship between MSE and performance. For reasons discussed earlier, it was 
expected that, without prompting, low and moderate MSE groups would be more 
accurate in their performance pre- and postdictions. In the prompted condition, however, 
it was expected that the low MSE group would be relatively less accurate in their pre- and 
postdictions than moderate and high MSE groups. Again, however, no evidence was 
found o f  a curvilinear relationship, and thus there was no longer a  rationale for including 
a moderate MSE group. Rather, for the purpose o f investigating MSE/Strategy Prompt 
interactions, participants were again divided into high and low MSE groups with the 
expectation that the low MSE group would be less accurate than the high MSE group, but 
only when prompted to use categorization.
The investigation o f whether an interactive relationship exists between MSE and 
M K in the prediction of performance estimation accuracy again involved the division o f
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participants into high and low MSE groups and high and low MK groups. The 
expectation was that high levels o f  memory knowledge would be associated with more 
accurate performance estimates but only when accompanied by high levels o f MSE.
Consideration o f  Covariates. As with the investigation o f the possible influence 
o f MSE/MK interactions on performance, the potential influence of various demographic 
variables on performance estimation accuracy was considered in order to determine 
whether any main effects or interactions found were still predictive o f performance 
estimation accuracy when the influence o f these other variables was taken into account 
O f the demographic variables assessed, only perceived health significantly correlated 
with the accuracy o f free-recall estimations. In the non-prompted condition, this variable 
was significantly correlated with the accuracy o f free-recall postdictions, r  = .31, g < .05. 
This correlation indicates that higher levels o f  perceived health are associated with more 
accurate free-recall performance estimates. Reading frequency was the only 
demographic variable significantly correlated to fact recall performance estimates with 
those who report frequent reading being less accurate in fact recall postdictions, r_= -2 2 , jj 
< .05. Perceived level o f health was not associated with the accuracy o f  fact recall pre- 
and postdictions, nor was reading frequency associated with the accuracy o f  free-recall 
pre- and postdictions. In accordance with these findings, analyses were carried out 
whereby perceived health and reading frequency were entered respectively as covariates 
in the prediction o f free-recall and fact recall performance estimation accuracy.
Performance estimation accuracy scores were determined by calculating the 
difference between estimates and actual scores. Negative scores were reversed so that 
both under- and overestimates were recorded as positive values. Thus, zero indicates
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perfect accuracy and higher scores indicate less accurate estimates. With regard to the 
accuracy o f  free-recall estimates, adjusted means and standard deviations for each MSE 
and MK group in each prompting condition are presented in Table 5. Free-recall 
accuracy estimates ranged from 0 to 20 (M  =  4.84, SD =  3.6) and from 0 to 10 (M  =  1.66, 
SD = 1.98) for pre- and postdictions respectively. With regard to the accuracy o f  fact 
recall estimates, adjusted means and standard deviations for each MSE and MK group are 
presented in Table 6. Fact recall accuracy estimates ranged from 0 to 8.5 (M =  2.66, SD 
=  2.05) and from 0 to 7.5 (M  = 2.04, SD =  1.54) for pre- and postdictions respectively. 
The results o f the analyses are described below.
Free-Recall Performance Estimation Accuracy. In order to investigate the 
possible influence o f  MSE, memory knowledge, and prompting on the accuracy o f  free- 
recall performance pre- and postdictions, 2 (high or low MSE) X 2 (high or low MK) X  2 
(prompt or no-prompt) analyses of covariance (ANCOVA) were carried out with 
perceived health entered as a  covariate. No significant main effects or interactions were 
found.
Fact Recall Performance Estimation Accuracy. The possible influence o f  
memory knowledge and MSE on the accuracy o f fact recall performance estimates was 
investigated via 2 (high or low MSE) X 2 (high or low MK) analyses o f covariance 
(ANCOVA) with reading frequency entered as a covariate. No significant main effects 
or interactions were found.
In summary, the variables MSE, MK, and strategy prompting, whether alone or in 
interaction, were not significantly related to performance estimation accuracy. This was 
the case for both pre- and postdictions o f both free-recall and fact recall. Significant
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Free-recall Performance Prediction and Postdiction Accuracy Means Standard rVvi^tinng  
for Each Memory Self-efficacv fMSE) and Memory Knowledge 1MK) Group in Prompted and 
Non-prompted Conditions
Prediction Accuracy* Postdiction Accuracy*
Prompted Condition (n =  45) M m M SO.
Low MSE (n =  15) 5.72 5.68 2.33 3.00
Low MK (n = 6) 7.89 6.74 1.80 2.45
High MK (n = 9) 4.27 4.52 2.69 3.43
High MSE (n = 30) 4.99 2.91 1.83 1.66
Low MK (n =  9) 4.38 3.21 1.42 2.24
High MK (n = 21) 5.51 2.84 2.01 1.4
Non-Prompted Condition (n =  50) 
Low MSE (n = 23)
Low MK (n =  11)
High MK (n = 12)
High MSE (n =  27)
Low MK (n = 10)
High MK (n =  17)
MSE = Memory self-efficacy 
MK = Memory knowledge
* Lower scores on the accuracy measures indicate greater accuracy.
4.02 3.29 1.18 1.30
4.35 2.24 .94 .94
3.71 4.11 1.40 1.56
4.94 3.12 1.62 2.06
4.91 2.56 1.21 1.40
4.95 3.48 1.86 2.37
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Table 6
Fact Recall Performance Prediction and Postdiction Accuracy Means and Standard Deviations 
fonEach Memory Self-efficacy fMSE') and Memory Knowledge (MK) Group
Prediction Accuracy* Postdiction Accuracy*
M SD M m
Low MSE (n = 38) 2.70 2.20 2.05 1.37
Low MK (n = 17) 2.70 2.43 2.28 1.47
High MK (n = 21) 2.70 2.06 1.83 1.31
High MSE (n = 57) 2.63 1.97 1.95 1.65
Low MK (n = 19) 2.65 1.49 1.61 1.89
HighM K (n = 38) 2.62 2.18 2.22 1.50
MSE = Memory self-efficacy 
MK = Memory knowledge
* Lower scores on the accuracy measures indicate greater accuracy.
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correlations were obtained between estimation accuracy and the demographic variables 
Perceived Health and Reading Frequency. Significant correlations were also obtained 
between MSE and the magnitude o f  performance estimations.
MSE and Memory Affect
This study also included an open ended question that asked participants to briefly 
write down thoughts and feelings about their own memory. These thoughts and feelings 
were rated as being positive, neutral, or negative. As an index o f the reliability o f  these 
ratings, participant responses were independently judged by a second rater, revealing 
fairly high (.84) inter-rater reliability. The memory statements were given at the end o f 
the session, following both memory tasks, and so it was thought that the salience o f  the 
recent performance would strongly influence the positive or negative tone o f these 
statements. It was also expected that the affective valence o f  these general statements 
would be associated with memory self-efficacy. Means and standard deviations for these 
groups are presented in Table 7. One-way analyses of variance (ANOVAs) were carried 
out to examine whether positive, neutral, and negative groups differed with respect to 
MSE, fact recall, and free-recall. Significant differences between groups were found for 
each of the dependent variables. These differences were then further explored via Tukey 
HSD post hoc comparisons with the criterion for significance set at g  < .05. Significant 
differences in MSE were found between the groups, F(2,90) = 4.25, g  < .05), with post- 
hoc comparisons revealing that participants who provided positive statements scored 
significantly higher in MSE than those who provided negative statements. A significant 
difference was also found between groups in terms o f fact recall scores, F(2, 90) =  3.54, g  
< .05. Post-hoc comparisons revealed that the positive group scored significantly higher
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Table 7
Memory Self-efficacv Means Sjflf^arrf Deviations for Groups Differing on the Basis o f the
Emotional Valence o f  Memory Statements
Memory Self-Efficacy
Memory Statements M  SD
Positive (n = 30) 3.30 .54
Neutral (n = 28) 3.24 .67
Negative (n = 31) 3.01 .44
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on the fact recall task than the negative group. Finally, the three groups also differed 
significantly with respect to free-recall scores, F (2 ,90) =  13.81, g  < 0 1 ,  with post-hoc 
comparisons revealing that both the positive and neutral groups scored significantly 
higher in free-recall than the negative group.
MSE and Stereotype Reactions
Participants were classified as reacting to the memory and aging stereotype with 
acceptance (internalization) i f  they agreed most with the statement, “As I have become 
older my memory has become much worse and there is little I can do about it. ” By this 
measure, it was found that only 12.6% o f participants could be classified as exhibiting an 
acceptance reaction. By far the largest proportion o f  participants (76.8%) agreed most 
with the statement, “As I have become older I find that I have a little more difficulty 
remembering things, but I can easily overcome this with a little extra effort” This 
statement reflects the realities o f normal aging, and thus agreement with this statement 
was labeled a “realistic’ reaction. A further 10.5% o f participants agreed most with the 
statement “As I have become older I have experienced no memory loss whatsoever and I 
do not find that I have to put in any extra effort when memorizing.” As this statement 
denies the realities o f cognitive change in old age, agreement with this statement was 
labeled a “denial” reaction. While it was recognized that the very large disparity in size 
between these groups would make conclusions tenuous, MSE levels were compared via a 
univariate analysis o f variance, with MSE as the dependent variable and the three types 
o f stereotype reaction as the independent variable. Data concerning the MSE scores o f 
these three groups are presented in Table 8. The analysis indicated significant differences 
between groups with respect to MSE, F (2 ,92) = 10.93, g  < .001. Tukey HSD post hoc
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Table 8
Memory Self-efficacv Means and Standard Deviations for Stereotype Reaction Groups
Memory Self-efficacy
Stereotype Reaction M SD
Acceptance (n =  12) 2.74 .47
Realistic (n =  73) 3.18 .54
Denial (n = 10) 3.78 .43
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comparisons (p < .05) revealed that the acceptance group (M  =  2.74, SD =  .47) scored 
significantly lower on the MSE measure than the “realistic” group (M  =  3.17, SD =  .54) 
and the “denial” group (M =  3.77, SD = .43). Additionally, the denial group scored 
significantly higher than the realistic group. Stereotype reactions referring to self were 
not significantly different from those referring to elderly people in general. That is, in 
general, participants saw the memory and aging stereotype as equally true or untrue 
whether in reference to oneself or to other elderly people.




The Memorv-Self Ffficacv/Performance Relationship
The relationship between MSE and performance was o f  central interest to the 
present study. As mentioned, while studies investigating this relationship have often 
found significant correlations between MSE and performance, these are typically modest 
Similarly, correlations between MSE and performance in the present study were not 
robust The modest correlation (.27) found between MSE and free-recall when the 
prompting conditions were collapsed is similar to that found in several studies 
(e.g.,Cavanaugh & Poon, 1989; McDonald-Miszczak et a t ,  1995), while the lack o f  
significance between MSE and free-recall for either prompting condition alone, and 
between MSE and fact recall corresponds to other research (e.g.,West e t al., 1984, 
Dellefield & McDougal, 1996). The lack o f significance between MSE and fact recall 
from the text passage is counter to the suggestion (Berry et al., 1989) that tasks that are 
encountered more frequently in everyday life may be more closely linked to MSE than is 
free-recall, though consistent with evidence (McDonald-Miszczak et al., 1995; Hertzog 
et al., 1990) that has demonstrated recalling material from text to be no more strongly 
related to MSE than free-recall.
Correlations between MSE and strategy use were also obtained. As mentioned, it 
is believed that MSE influences performance through its effect on persistence and effort 
(Bandura, 1989). Memory strategies, o f course, require effort and thus, it has been 
suggested, a  key way that MSE might be linked to memory performance is through 
making strategy use more likely (Bandura, 1997). Indeed, a  number o f  studies have
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found significant correlations between self-efficacy and strategy use. In a study 
comparing gifted and non-gifted students, for example, Zimmerman and Martinez-Pons 
(1990) found academic efficacy (student self-perceptions o f  verbal and mathematical 
competence) to be significantly correlated to the use of self-regulated learning strategies. 
Similarly, Pintrich and deGroot, (1990), in a  study of seventh grade students, found 
student self-efficacy to be significantly related to the use o f  such cognitive strategies as 
rehearsal, elaboration, and organization. The present study was only partially consistent 
with this research. Results indicated that MSE was positively correlated with the use of 
categorization, but only when using this strategy was recommended. Results indicated a 
lack of significant correlations between MSE and non-prompted categorization use as 
well as between MSE and general strategy use. This seems to suggest the possibility that, 
in the present study, MSE was related more to an openness or willingness to follow 
advice concerning memory, rather than to an increased likelihood o f strategy use per se. 
Thus, the implication is that MSE/performance relationship may not necessarily be 
moderated by strategy use, a possibility, as will be discussed, supported by other 
evidence in this study.
Significant relationships involving general strategy use (GSU) also warrant 
discussion. In the prompted condition only, significant negative correlations were found 
between this variable and free-recall, fact recall, and specific stategy use (SSU), 
indicating that high levels o f  GSU were associated with low levels o f these measures. 
These relationships are difficult to interpret. While it might be argued that those high in 
general strategy use may feel that they have little need to make use of externally 
recommended strategies, and thus resist strategy use suggestions, it is also possible that
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these correlations are spurious. As mentioned in the Method section, the scale used to 
assess GSU was derived from the Strategy scale o f  the MIA questionnaire (Dixon, 
Hultsch, & Hertzog, 1988), an instrument with well established psychometric properties 
(Cavanaugh & Green, 1990; Dixon et al., 1988). It is possible, however, that the validity 
o f the derived scale, consisting o f  a  selection of only 10 items from the original 18-item 
scale, is suspect.
Curvilinearitv (hypothesis I). In this study, it was hypothesized that the small size 
o f correlations typically found between MSE and performance (e.g., Cavanaugh & Poon, 
1989; McDonald-Miszczak et al., 1995) might result from a presumption o f  linearity, 
and that a curvilinear account o f this relationship might reveal a more robust relationship. 
Results clearly did not support this hypothesis. Moreover, the lack o f  evidence 
supporting a curvilinear account o f  the MSE/performance relationship throws doubt on 
the possibility, proposed in this study, that moderate levels o f MSE may be associated 
with greater memory performance than very high levels o f  MSE. Indeed, many o f the top 
scores on the memory tasks came from participants high in MSE. It would appear, 
therefore, that the often reported weakness o f the relationship between MSE and memory 
performance, replicated in this study, does not come about as a  consequence o f  assuming 
linearity when assessing a relationship that is better described as curvilinear.
The implication o f this finding is that either the relationship between MSE and 
performance is o f little consequence, or this relationship is less direct and more 
complicated than generally assumed, involving interactions between MSE and other 
variables. In other words, rather than considering the influence on perfonnance o f  MSE 
alone, perhaps it is better to think in terms o f  how MSE interacts with other variables in
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the determination o f  performance. This latter position has been suggested by several 
investigators (Cavanaugh & Green, 1990; Hertzog &  Dixon, 1994) and, as will be 
discussed next, is supported by the results o f  this study.
The following discussion will focus on hypotheses II to IV. In the context of this 
discussion, it is important to bear in mind that there are several limitations to the present 
study, primarily due to divergent cell sizes in analyses o f  variance. Three-way analyses 
are o f  particular concern as these include cells containing as few as 6 participants. While 
ANOVA and ANCOVA procedures are recognized as being quite robust with regard to 
cell size disparities, (Hays, 1988) the magnitude o f the differences here requires that 
caution be taken in interpretations o f the data. With small and uneven cell sizes, potential 
violations o f key assumptions o f ANOVA occur. Accordingly, reported interpretations 
o f the data, particularly those based on three-way analyses, must be considered tentative.
Disparities in group size are largely the result o f  the criteria used for assigning 
participants to high and low MSE and MK groups. As mentioned in the Method section, 
individuals were assigned to high and low MSE and M K  groups that were based on pre­
determined scores. If, instead, group membership had been based on median MSE and 
MK scores, the problem o f disparate group sizes would have been considerably lessened. 
Such division would have been problematic for two reasons, however. First, for both 
MSE and MK, there were a  considerable number o f participants who scored at exactly 
the median. Thus, it would have been necessary to randomly assign individuals having 
the same score to high and low groups. The artificiality o f  placing individuals having 
identical scores into different groups presented a hindrance to assignment based on 
median score. Additionally, as the median scores were quite high, this would have
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resulted in a number o f individuals being assigned to low MSE or M K groups who 
clearly were not low scorers other than in a relative sense. Such placements were not 
attractive. While the basis used for assignment to MSE and MK groups used was also 
arbitrary to some extent, these divisions were a better reflection o f reality, despite the
resulting uneven group sizes.
MSE/Memorv Knowledge Interactions (hypothesis ID.
As expected, an interactive relationship between MSE and memory knowledge in 
the prediction o f memory performance was found. Results indicated that the nature o f 
this relationship was counter to expectation, however. The rationale for considering MSE 
as a crucial moderator, determining whether high memory knowledge would be o f benefit 
to performance, was that optimal levels o f MSE would make strategy use more likely 
among those who had high levels o f memory knowledge. What was found, however, was 
that high levels o f MSE were o f  benefit to both fact recall and free-recall performance, 
but only for those exhibiting low  levels o f  memory knowledge. What this seems to 
suggest is that low levels o f memory knowledge are detrimental to performance, but that 
this detriment can be overcome, and performance subsequently improved if  an individual 
lacking in memory knowledge also has a high degree o f belief in his or her memory 
ability.
The finding that the group o f  participants low in memory knowledge but high in 
MSE performed at a higher relative level than those high in memory knowledge and high 
in MSE was certainly an unexpected result Given that memory (strategy) knowledge is a 
pre-requisite for strategy use, this finding suggests that the beneficial effects MSE may 
have on performance do not necessarily come about through making strategy use more
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
83
likely. As has been pointed out (Berry & West, 1993), the influence MSE has on 
performance may be moderated by the unique or interactive effects o f strategy use and 
persistence. Perhaps, in the present study, high levels o f MSE benefited performance 
through facilitating higher levels of non-strategic mental effort and persistence. A 
number o f studies have found that self-efficacy is positively related to persistence. For 
example, Bouffard-Bouchard, Parent, and Larivee (1991) found that high self-efficacy 
students were more likely than low self-efficacy students to take advantage o f  extra time 
given to work on problem solutions. Similarly, Cervone and Peak (1986) found that 
college students with high levels of selfefficacy spent more time on problem solving 
tasks than those with lower self-efficacy. Individual differences in effort and persistence 
were not assessed in the present study. I t was observed, though, that some participants 
would “give up” much more easily than others, putting down their pencils and mentally 
disengaging from the memory tasks when “stuck” even though there was still time 
remaining. Others would keep pencil in hand and remain focused on the task for the 
duration, despite being stuck, often producing additional answers. It is plausible that 
these individuals may have been characterized by higher levels o f MSE than those 
“giving up”.
The possibility that the association between MSE and performance does not 
necessarily occur as a function o f strategy use is also supported by the finding that, within 
low MSE groups, participants exhibiting high levels o f  memory knowledge significantly 
outperformed those with low levels of memory knowledge. If it is assumed that the high 
memory knowledge participants’ superior performance resulted from the use, or more 
proficient use, of memory strategies, then clearly MSE could not have been the
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motivating factor for their use. As mentioned earlier, the finding that the use o f 
categorization is only associated with MSE when strategy use is prompted also supports 
the idea that it is not only via strategy use that M SE influences performance. As Berry 
and West (1993) have pointed out, an important direction for future research is to clarify 
the role o f  persistence and/or strategy use in moderating the relationship between MSE 
and performance. Future research could focus on participant actions during the recall 
process, perhaps employing think-aloud procedures, where participants relay what they 
are thinking and doing during the task. Post-task interviews and videotaping sessions for 
later analysis might also provide useful information.
The finding that high levels o f MSE only benefitted individuals with a  low degree 
o f general memory knowledge warrants further discussion. Given that high levels of 
MSE were likely a motivating factor benefitting the performance o f  low memory 
knowledge participants, it seems highly unlikely that similarly high levels o f  MSE could 
be a  detriment to performance in high memory knowledge groups. A possible 
explanation may be that high levels o f memory knowledge may a t timer, place limitations 
on effort and persistence during a memory task and in this way contravene the beneficial 
effects o f high levels o f MSE. As mentioned, numerous investigations have 
demonstrated that correlations between memory knowledge and memory performance are 
often weak. Possibly, memory knowledge may even, at times, be a  hindrance to 
performance. For example, one may be aware, correctly, that the likelihood o f  recalling 
items decreases over time, and that therefore the expenditure o f mental effort becomes 
less productive toward the end o f  a timed memory task. This knowledge, though accurate, 
may lead to the cessation o f effort prior to the time allowed for the task, precluding the
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possibility o f further recall, however remote. An individual lacking this knowledge, but 
high in MSE, might be more inclined to persist, with the result occasionally being an 
additional item or two recalled In other words, knowledge that the likelihood o f  a payoff 
from the expenditure o f  mental effort decreases over time may make the expenditure o f 
such effort less likely late in a memory task despite high levels o f  MSE. In any case, 
future research might consider the possible interplay between memory knowledge and 
non-strategic effort and persistence.
Although limitations o f  the present study dictate that caution must be taken in the 
interpretation of data, nevertheless these results, similar in pattern for both memory tasks, 
contribute to our understanding o f  the MSE/performance relationship, offering support to 
the position that interactive relationships between memory knowledge and MSE should 
be considered in assessing this relationship (e.g., Dixon & Hultsch, 1994; Cavanaugh & 
Green, 1990). In general, the results are consistent with the long-held but often ignored 
contention that metamemory is a multi-dimensional construct and that a  complete 
understanding of the relationship between metamemory and performance requires that 
possible interactive relationships between the components o f  metamemory be considered. 
As the present study demonstrates, high levels o f any one component o f  metamemory 
may not be sufficient to ensure maximal performance. Thus, considering the influence of 
individual components in isolation may obscure important information and lead to 
incomplete or misleading interpretations.
MSE and Performance Estimation Accuracy (hypotheses HI & IV). Consistent 
with Hertzog et al. (1990), the results provide evidence supporting the notion that MSE is 
related to the magnitude o f  performance predictions. Higher levels o f  MSE were
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associated with higher performance estimations. O f primary interest, however, was the 
possibility of interaction effects o f  MSE and other components o f metamemory on the 
accuracy of performance estimations. Results indicated that neither memory knowledge 
or MSE, alone or in interaction, was significantly related to the accuracy o f  performance 
pre- and postdictions (i.e., the difference between estimated and actual recall) in either 
the fact recall or free-recall task. Nor were interaction effects apparent between the 
prompting of categorization, MSE, and memory knowledge.
The lack o f  a relationship between memory knowledge and performance 
estimation accuracy may have resulted from the general nature of the memory knowledge 
index used here. Performance estimations were provided with reference to particular 
tasks and thus the general knowledge assessed in this study may not have tapped 
individual differences in knowledge pertinent to the specific tasks at hand. Research has 
shown that general memory knowledge may be less predictive o f memory performance 
than more specific indices o f knowledge. For example, in a study investigating 5-, 6-, and 
7- year olds, Lange and Guttentag (1990) found that specific knowledge o f the relative 
effectiveness o f organizational strategies was a better predictor o f strategy use and recall 
performance than general memory knowledge. Perhaps, in a similar fashion, an 
assessment of memory knowledge more pertinent to the specific tasks used (i.e., 
knowledge of the proportion of words typically recalled during a free recall task) may 
have yielded different results than those found here with a more general knowledge 
index. Future research investigating the influence o f memory knowledge on performance 
estimation accuracy might benefit from assessing memory knowledge that is particularly 
pertinent to the memory tasks employed.
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Similarly, the global MSE measure used in the present study may not have been 
sufficiently sensitive to influence estimation accuracy. While global assessments o f MSE 
such as that used here are frequently employed, Bandura (1989; 1997) has maintained 
that self-efficacy for memory should be assessed with respect to the specific task at hand. 
Future research, assessing self-efficacy beliefs specific to particular memory tasks prior 
to performance estimation, might yield results different from those found in the present 
study.
While significant relationships were not found between the components o f 
metamemory and prediction accuracy, the variable “perceived health” was significantly 
correlated with the accuracy o f  free-recall pre- and postdictions, with higher levels of 
perceived heath being associated with greater accuracy. There is considerable research 
support indicating that health plays a role in cognitive outcomes. For example, Sands and 
Meredith (1992) found that changes in blood pressure status over an 11 year period were 
significantly related to changes in Digit Span Forward performance on the WAIS-R. In a 
study o f  participants aged 55-86 years, Hultsch, Hammer, and Small (1993) found that 
self-reported physical health was significantly predictive o f  performance on an array of 
cognitive tasks. In accordance with this research, results o f  the present study indicate that 
health status may influence the accuracy o f  performance estimations.
In the fact recall task, those who reported high levels o f  reading frequency were 
significantly less accurate in their postdictions. This is somewhat surprising as it might 
be expected that frequent reading, and presumably experience recalling what has been 
read, would increase the likelihood o f accurate predictions concerning the recall o f  facts 
after reading a text passage. Perhaps, however, the familiar nature o f this task led people
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experienced in reading to overestimate their performance. A similar sort o f  tendency to 
err has been demonstrated in the Feeling-of-Knowing literature where the likelihood o f 
recognizing non-recatled items from a familiar topic area is often overestimated. For 
example, Costermans, Lories; and An say (1992) found that when estimating die 
likelihood that they would correctly recognize the answer to a presented question, 
participants were unrealistically high in their estimations when the presented question 
referred to a familiar topic.
In general, results concerning performance estimations suggest that a  rather 
complicated mental process may be taking place in making these estimates. They suggest 
that performance estimation accuracy may be o f  limited utility as an index o f  any single 
component o f metamemory and that future research employing performance estimations 
should make allowance for the potential influence of not only other components o f  
metamemory, but also variables such as topic familiarity and perceived health.
MSE and Demographic Variables.
Results concerning the relationship between MSE and the demographic variables 
age and sex also warrant discussion. The finding that those over age 80 exhibit 
significantly lower levels o f  MSE than those aged 65-79 highlights the importance o f 
taking into consideration the heterogeneity o f  the elderly population. In many cross- 
sectional investigations all participants aged 65 and older are treated as a  single group in 
age-based comparisons. In such investigations information can be lost or distorted if 
important variation exists between different age cohorts within the elderly population. A 
number o f  cross-sectional MSE investigations have found lower levels o f  MSE for 
participants aged 65 and over than for younger age groups. Usually these age differences
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are interpreted as suggestive o f age-related decline in MSE. The results o f this 
investigation suggest that caution should be exercised in such interpretations. It may be 
that declines in MSE with age may be small, perhaps even inconsequential, until 
advanced old age. This result certainly suggests that age differences between younger age 
groups and those aged 65-79 would be smaller than age differences between younger 
groups and all participants overage 65 and suggests the possibility that substantial 
decline in MSE may not occur until advanced old age.
The lack o f significant sex differences in MSE found in this study is in 
accordance with a similar finding by Hultsch, Hertzog, and Dixon (1987), though 
inconsistent with a more recent study (McDonald-Miszczak et al., 1995) which found that 
women exhibited higher levels of MSE than men. In considering whether sex differences 
in MSE occur, it may be worthwhile to consider the relative representativeness o f  males 
versus females in volunteer samples. It is well known that the ratio o f  elderly women to 
men is greater in seniors’ organizations than in the general population. In other words, 
men are under-represented in such organizations relative to their numbers in the general 
population. This suggests that men belonging to seniors’ organizations may be a select 
group, less representative o f elderly men in general than women members are of elderly 
women in general. In terms o f the results o f this study, it may be that this select group o f 
men exhibit higher levels o f MSE than men in general and at a level equal to that o f 
women. In considering whether gender differences in MSE exist in old age, future 
research might focus on a  more representative sample o f  the elderly male population. 
Perhaps such a  sample could be drawn from social organizations that are not exclusively 
Senior based.
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MSE and Stereotype Reaction
In general, results concerning stereotype reaction and MSE are consistent with the 
view (e.g., Hertzog & Dixon, 1994) that negative stereotypes concerning memory and 
aging may adversely influence MSE. The notion that societal stereotypes may be a  source 
o f MSE is consistent with Bandura’s (1995) view o f social persuasion as a source o f 
MSE. Elderly people in our society are relentlessly bombarded with the same negative 
message about memory and aging, which, in essence, is, “Senility inevitably 
accompanies old age.” Such a constant barrage o f negativity concerning memory and 
aging conveys doubts about cognitive competence in old age and presents a formidable 
challenge to sustaining a  positive sense o f  MSE. What needs to be considered, however, 
is not only what the message is, but how the message is appraised cognitively, and here, 
the results o f this study suggest, there are individual differences. Not all individuals react 
in the same way in the face o f negative stereotypes that are directed toward a group to 
which they belong. Different reactions reflect differences in how susceptible individuals 
are to the message. Many individual factors might influence how susceptible one is to 
the persuasiveness o f the memory and aging stereotype. Susceptibility to social 
persuasion might conceivably be influenced by such factors as self-esteem, locus o f 
control, intelligence, skill at evaluating the credibility o f information etc. Whatever 
factors may underlie different stereotype reactions, results o f  this investigation are 
consistent with the idea that memory and aging stereotypes are potentially an important 
source o f MSE in old age, and with the notion that internalization o f negative stereotypes 
occurs to the detriment o f MSE. Results also suggest, however, that this reaction is not 
typical o f  elderly people and that different reactions are associated with higher levels o f
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MSE. The implication o f this is that aging and MSE decline may not necessarily, or even 
commonly, go hand in hand.
Future research, employing a more comprehensive assessment instrument, might 
investigate different reactions to the memory and aging stereotype and how these might 
be related to MSE changes in old age. A comprehensive assessment o f stereotype 
reaction would require a  multi-item instrument capable o f measuring the multiple 
components that constitute the memory and aging stereotype and individual reactions to 
it. Such an instrument should include a fairly extensive measure o f  one’s perceptions o f 
normal memory aging, such as that provided by the recently developed “Knowledge o f  
Memory Aging Questionnaire” (Cherry, West, Reese, Santa M aria & Yassuda, 2000), 
which assesses knowledge o f  the distinction between normal and pathological aging. It 
should also provide a thorough index of the degree to which views o f  memory in old age 
are equally applicable to se lf and others. The recently developed “General Beliefs about 
Memory” and “Personal Beliefs about Memory” questionairres (Lineweaver & Hertzog, 
1998), can bre used in conjunction to provide such an index. As will be discussed below, 
the possibility that high levels o f MSE might be associated with different stereotype 
reactions has interesting implications for the MSE/performance relationship.
MSE and Memory Affect
While not a primary focus o f this study, an open-ended question about memory 
was presented at the end o f  the participation session in order to gauge general affect 
concerning memory. The finding that those who provided positive statements in open 
ended questions concerning memory scored significantly higher in MSE is consistent 
with numerous studies (e.g., Kavanaugh & Wilson, 1989, Kavanaugh & Bower, 1985;
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Cutrona & Troutman, 1986) showing that high self-efficacy is associated with positive 
affect, and conversely that low levels o f self-efficacy are related to negative affect, and 
depression. These results emphasize that there is an important, though sometimes 
overlooked, relationship between affect and MSE. Beliefs about one’s competence to 
remember are cognitive judgments, but they influence and reflect emotional self- 
evaluations. As Bandura (1997) points out, self-esteem and self-efficacy do not go hand 
in hand. Self-efficacy can refer to any number o f domains, and beliefs in personal 
competence for most specific domains are not so fundamental to self that they influence 
global self-worth. MSE may be an exception here, however. No cognitive process is 
more pervasive and fundamental to our lives than memory. It is the cornerstone o f  who 
we are, o f our self-understanding and identity. In old age it becomes a yardstick by 
which society measures our cognitive competence. Thus, especially in old age, to have a 
high degree o f  belief in one’s capability to remember implies that one has an optimistic 
view o f one’s ability to function effectively in everyday life. The importance o f  MSE, 
then, is not merely found in its relationship to performance, but also as an indicator of 
socio-emotional well-being.
Overall Summary
In summary, the present study focused on two primary objectives. First, this 
study explored the linearity o f  the relationship between MSE and performance. This 
relationship is usually viewed as linear with the assumption that high levels o f  MSE 
should be associated with high levels o f performance. The present study looked at the 
possibility that the relationship might better be described as curvilinear rather than linear, 
with moderate rather than high levels o f MSE being most conducive to performance.
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Results did not support a curvilinear account, however, suggesting that a  linear account 
o f the relationship is probably most appropriate.
The second focus o f  the present study was to  investigate the possibility o f  
interaction effects between MSE and other components o f  metamemory for the memory 
performance and estimation accuracy variables. As expected, significant interaction 
effects were found with respect to memory performance, indicating that higher levels o f 
performance were associated with higher levels o f  MSE, but only for participants 
exhibiting low levels o f memory knowledge. These results offer support to the notion that 
the MSE/performance relationship is best understood in the context o f interactive 
relationships between MSE and other components o f metamemory. No evidence was 
found indicating interaction effects o f  MSE and other components o f metamemory on 
the accuracy o f memory performance estimations.
Reaction to the memory and aging stereotype was also assessed. While 
limitations to this assessment (see Limitations section) dictate that caution must be 
exercised in any conclusions drawn from the data, results do suggest that internalization 
may occur for some elderly people and may be associated with lower levels o f  MSE.
Finally, memory affect was assessed, with results indicating higher levels o f MSE 
to be associated with more positive general statements about memory and aging. This 
finding highlights the potential importance o f MSE, not merely as a predictor o f  
performance in old age but also as an indicator o f  socio-emotional well-being.
General Discussion: The Possible Role of Stereotypes
In general, the results o f  this study support the contention that high MSE is 
beneficial in terms o f memory performance and positive self-image, and that the
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maintenance o f  high levels o f MSE in old age should be encouraged and promoted. 
People exhibiting low levels o f MSE could conceivably improve their memory 
performance as well as their self-worth if  MSE levels were increased. The present study 
suggests that one avenue toward increasing levels o f  MSE may involve a change in how 
one reacts to stereotypes. Above all, memory performance in old age needs to be seen by 
elderly people as a  cognitive skill over which individuals can exercise control (Bandura, 
1997) rather than as a  biologically controlled entity that inevitably declines. According 
to Bandura (1997), the best way the to establish a  belief in one’s ability to control 
memory performance outcomes and hence increase MSE is through persuasive 
demonstration trials. He suggests elderly people be presented with memory tasks, and 
prompted to attempt these with and without the use o f memory strategies, observing how 
performance is better when such strategies are utilized. Several studies (e.g., Lachman, 
Weaver, Bandura, Elliot & Lewkowicz, 1992; Dellefield & McDougal, 1996; McDougal, 
2000) have successfully increased MSE in elderly people through training programs. By 
whatever methods, achieving or maintaining high levels o f  MSE in old age is clearly 
desirable, with potential benefit for the day to day lives o f  elderly people.
At the same time, however, this study clearly indicates that high levels o f MSE 
are not necessarily associated with improved memory performance. The relationship 
between MSE and performance is complex, and whether high levels o f  MSE positively 
influence performance may depend on the relationship between MSE and other 
components o f metamemory. It was suggested that, in this study, high levels o f  general 
memory knowledge might actually have presented a barrier to the beneficial influence o f 
high MSE levels on performance, at least for the sorts o f  memory tasks used. A lack o f
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proficiency in memory monitoring may also play a role here. High levels o f  MSE in the 
absence of accurate awareness o f  ongoing memory processes will not likely lead to the 
most successful performance outcomes possible. In order for future research to clarify 
the nature o f the MSE/ memory performance relationship, it is essential that the dynamic 
interplay between the various components o f metamemory be considered.
Whether or not high levels o f  performance accompany high levels o f MSE may 
also be linked to the factors that underlie high MSE levels for a particular individual. As 
mentioned earlier, an internalization o f  stereotypes about memory and aging has been 
suggested as a possible reason for low MSE in old age. While a comprehensive 
assessment of stereotype reaction was not undertaken in this study, results do suggest that 
internalization may not be a typical reaction by elderly individuals to the memory and 
aging stereotype, and that other reactions may be associated with higher levels o f MSE.
While small group size for the “denial” reaction does not allow for meaningful 
comparison o f this stereotype reaction with the “realistic” reaction, it is possible that 
these high MSE groups may differ in important ways. Unlike those who internalize the 
memory and aging stereotype, both those who react with denial and those who react 
realistically clearly reject the memory and aging stereotype as it pertains to self. In the 
Levin and Levin (1980) model described earlier, however, those who reject the 
applicability of a stereotype to self may not necessarily do so for others in the targeted 
group. According to the model, one could reject the memory and aging stereotype as 
false for both self and for elderly people in general; or one could reject the stereotype is 
true o f  oneself, but still accept it as true o f  elderly people in general. In rejecting the 
notion that one’s own memory is failing with age, both o f these reactions would be
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conducive to maintaining a  high level o f MSE in old age. The latter reaction is 
particularly interesting, however. It involves a  self-enhancement bias, where problems 
that are seen as typical for elderly people in general are not seen as applicable to self. 
Evidence o f such a bias in elderly people has been demonstrated (e.g., Schulz & Fritz 
1987). Such self-enhancement would involve a favorable comparison o f  oneself to 
typical others, and it has been suggested that this could lead to especially high levels of 
MSE (Bieman-Copland & Ryan, 1998). Note, however, that with this sort o f reaction, 
the source o f high MSE is, in essence, self-deception. This reaction involves a  denial that 
typical aging is applicable to self. By separating self from typical aging, this reaction is 
not just a rejection of the stereotype but also o f real cognitive changes that take place 
with age.
If the maintenance o f  high MSE in old age is at least partially based on self- 
deception, on a refusal to believe that age has brought with it cognitive change, then 
performance will likely not be optimal. This is because a belief that cognitive change has 
not occurred precludes an appreciation for the need for extra effort and persistence in 
remembering, which may impair performance. In short, the performance benefits o f  high 
MSE may be largely lost when accompanied by self-deception rather than 
acknowledgment o f change.
It has been suggested (Bandura, 1997) that high MSE, even if  based on self- 
deception, is more desirable than low MSE in terms of performance. Success may not 
occur if  one has an unrealistically high level o f MSE, but with low MSE, failure is 
guaranteed. Moreover, it has also been suggested (e.g., Hertzog & Dixon, 1994) that 
high levels of MSE, regardless o f whether they benefit performance, are desirable, even if
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based on self-deception, because they are conducive to positive self-image. It can be 
argued, however, that high MSE based on self-deception may be especially prone to 
decline in old age because such a reaction rejects the application o f  the memory and 
aging stereotype to self, but does not necessarily do so for elderly people in general. In 
other words, what protects individuals in denial from internalizing the memory and aging 
stereotype is not that they reject the veracity o f  the stereotype, but that they do not 
perceive themselves as elderly. What this implies is that if  a person in denial should come 
to acknowledge age-related change in themselves, then this person would likely also 
come to accept ageist stereotypes as true o f  themselves. It seems highly likely that the 
realities o f  aging will eventually impose themselves on the consciousness o f  a  person in 
denial. In our everyday lives memory is frequently put to the test, and sooner or later, 
evidence o f  age-related memory decline that is difficult to ignore will almost certainly 
confront all aging individuals. Faced with mounting evidence o f  aging, a person in denial 
will eventually be compelled to face reality. For a  person who rejects the memory and 
aging stereotype as untrue, not only o f themselves but of elderly people in general, facing 
the realities o f age-related change means that extra effort and persistence will be needed 
to maintain performance. If the elderly person is in denial, however, and has essentially 
accepted the memory and aging stereotype but denied its applicability to themselves, then 
acknowledging that one is, in fact, an elderly person will likely lead to the internalization 
o f  the stereotype and consequent declines in MSE. This may in turn be reflected in 
decreased memory performance and self-worth. In short, a high level o f MSE that is 
based on self-deception may be very precarious, and individuals who fail to acknowledge 
their own aging may be especially well positioned for sudden declines in MSE in old age.
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This is all highly speculative, o f  course. Empirical research is needed to establish 
the existence, prevalence and influence o f  various stereotype reactions. It may be, 
however, that the achievement and long-term maintenance o f high MSE in old age 
requires not only that elderly individuals view memory performance as under personal 
control, but also that one’s own aging and the accompanying cognitive changes be 
acknowledged A realistic personal perspective on memory and aging may make 
realization o f the potential benefits o f  a  positive sense o f MSE to memory performance 
and self-image most likely.
Limitations
There are several limitations to the present study that bear discussion. The 
foremost of these concerns the cell sizes used in the analyses o f variance for hypotheses 
IT, III, and IV. Due largely to the criteria used for assigning participants to high and low 
MSE and MK groups, the cell sizes for these analyses are widely divergent and, 
particularly in three way analyses, include cells containing small numbers of participants.
Caution must also be exercised with regard to the scales used to assess memory 
knowledge and general strategy use. While these scales were derived from the MIA 
questionnaire, an instrument with well established psychometric properties (Cavanaugh 
& Green, 1990; Dixon et al., 1988), it is possible that the modifications undertaken 
challenge the validity o f these scales as measures o f strategy use and memory knowledge 
variables.
Finally, results concerning stereotype reaction must also be interpreted with 
caution. The single forced-choice question used in the present study does not allow for a 
comprehensive assessment o f  stereotype reaction. Also, the widely disparate group sizes
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that resulted from the use o f this question dictate that conclusions drawn from the 
analysis o f variance used to compare these groups be considered tentative.
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Memory Questionnaire: Memory Self-efficacy Items














3. I have no trouble keeping 













5. I am good at remembering 







6. I am good at remembering 






7. I often forget who was with 
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8. I am good at remembering 











9. I have no trouble a. agree strongly
remembering where I b. agree






10. I am good at remembering a. agree strongly








11. I am good at remembering a. agree strongly







12 . I have no trouble a. agree strongly







13. I am good at remembering a. agree strongly







14. After I have read a book I a. agree strongly
have no trouble b. agree
remembering factual c. undecided




15. I am good at remembering a. agree strongly
the content of news b. agree
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16. Remembering the plots of a. agree strongly
stories and novels is easy b. agree
for me. c. undecided
d. disagree
e. disagree strongly
17. I am usually able to a. agree strongly
remember where exactly I b. agree
read or heard a specific c. undecided
thing. d. disagree
e. disagree strongly




Memory Questionnaire: Memory Knowledge Items
1. It is helpful to post 
reminders of things that 
need to be done in a 
prominent place, such as 












2. When a  person wants to a. agree strongly
take something with them, b. agree
it is helpful to leave it in an c. undecided
obvious, prominent place, d. disagree
such as putting one's 
suitcase in front of the 
door.
e. disagree strongly
3. When a person tries to a. agree strongly
remember people he or b. agree
she has met, it is helpful c. undecided
for that person to d. disagree
associate names and 
faces.
e. disagree strongly
4. When a person has a. agree strongly
trouble remembering b. agree
something, it is helpfull to c. undecided
try to remember d. disagree
something similar. e. disagree strongly
5. It is helpful to try to a. agree strongly
concentrate hard on b. agree





6. It is useful to make mental a. agree strongly
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7. It is helpful for a person to 
ask other people to remind 






8. It is helpful for a person a. agree strongly








9. For most people, facts a. agree strongly
that are interesting are b. agree
easier to remember than c. undecided




10. Most people find it easier a. agree strongly
to remember directions to b. agree
places they want or need c. undecided
to go than to places they d. disagree
know they will never be 
going?
e. disagree strongly
11. Most people find it easier a. agree strongly
to remember words they b. agree
understand than words c. undecided
that don't mean very d. disagree
much to them. e. disagree strongly
12. Familiar things are easier a. agree strongly







13. Most people find it easier a. agree strongly
to remember concrete b. agree





14. Most people find it easier a. agree strongly
to remember things that b. agree
happen to them than c. undecided
things that happen to d. disagree
others. e. disagree strongly
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15. It is easier for most 
people to remember 







16. Most people find it easier a. agree strongly
to remember visual things b. agree
than verbal things. c. undecided
d. disagree
e. disagree strongly




Memory Questionnaire: General Strategy Use Items
1. Do you keep a list or 
otherwise note important 






2. When you are looking for a. never
something you have b. rarely
recently misplaced, do you c. sometimes
try to retrace your steps in d. often
order to locate it? e. always
3. When you have not a. never
finished reading a book or b. rarely
magazine, do you c. sometimes
somehow note the place d. often
where you have stopped? e. always
4. Oo you think about the a. never
day's activities at the b. rarely
beginning of the day so c. sometimes
you can remember what d. often
you are supposed to do? e. always
5. Oo you routinely keep a. never
things in a familiar spot so b. rarely
you won t forget them c. sometimes
when you need to locate d. often
them? e. always
6. Do you consciously a. never
attempt to reconstruct the b. rarely
day’s events, in order to c. sometimes
remember something? d. often
e. always
7. Do you try to relate a. never
something you want to b. rarely
remember to something c. sometimes
else hoping that this will d. often
increase the likelihood of 
your rememberinq later?
e. always
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8. Do you mentally repeat a. never
something you are trying b. rarely
to remember? c. sometimes
d. often
e. always
9. Do you write yourself a. never




10 . Do you write a. never
appointments on a b. rarely
calendar to help you c. sometimes
remember them? d. often
e. always




MEMORY BOOKLET Note: your name is not required.
Age:_____ Sex:_______
What level of formal education a. elementary school (grade 8 or lower)
did you attain? (circle one) b. secondary school (grades 9 to 13)
_____________________________ c. post-secondarv (college/university)
How would you rate your a. poor d. good
health in general? (circle one) b. fair e. excellent
 c. average
With respect to yourself and /or your spouse, please indicate below your current or 
past occupation.
Your occupation (present or past) ________________________________
Spouses occupation (present or past) ________________________________
How often do you read books, a. very often d. rarely
magazines or newspapers? (circle one) b. often e. never
 c som etim es_______________________
Please put a check mark beside the statement that is most true o f you personally.
□  a. As I have become older my memory has become much worse and there is little 
I can do about it.
□  b.AsI  have become older I find that 1 have a little more difficulty remembering 
things but I can easily overcome this with a little extra effort.
□  c. As I have become older I have experienced no memory loss whatsoever 
and I do not find that T have to put in anv extra effort when memorizing.
Please put a check mark beside the statement that is most true o f older people in
general.
□  a. As people become older memory becomes much worse and there is little that 
can be done about it
□  b. As people become older they have a little more difficulty remembering things 
but can easily overcome this with a little extra effort.
□  c. As people become older they experience no memory loss whatsoever 
and do not have to put in anv extra effort when memorizing.______________
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Both o f the memory tasks you are about to do are quite straightforward. For the first 
one, you will be presented with a passage o f text - a brief story. You will be given 
five minutes to read over and study the story and then I will ask you to answer a 
number o f written questions asking about certain facts presented in the story. In 
total there will be 16 questions. Exact spelling isn't important What is important is 
to write down as complete and accurate an answer as you can.
Before you actually do this task, I would like you to estimate how well you think 
you will do. How many o f the 16 facts asked about do you think you will 
remember? Please indicate in the space provided below the number from 0 to 16 
that best describes how you think you will do.
I estimate that my score out o f 16 will be:
You are now ready to begin the text recall task. Leaving your booklets open to this 
page, please place your booklets aside. I will hand out the story presently. Please 
leave it face down until I give you the signal to turn it over.
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TEXT RECALL - Please answer the following questions as completely and
accurately as you can.
What people are responsible for the origin o f  the word canoe?
Why was the canoe so important to early exploration o f North America?
In the creation of birch bark canoes, what material was usually used to sew together 
birch bark at the seams?
In. the creation of birch bark canoes, what material was usually used to make the 
craft watertight?
What famous French-Canadian adventurers travelled Canada's rivers by canoe?
What industry was instrumental in establishing Canada's first modem economy?
How is a canoe typically propelled through the water?
What form o f canoe is probably the oldest?
What important advantage did birch bark canoes have over earlier canoes?
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What name is given to the type o f canoe that traditionally was used by male Inuit?
What name is given to the type o f canoe that traditionally was used by female Inuit?
What activity commonly took place on canoes on summer afternoons early in this
century?
How long are modem canoes?
What sorts o f materials are typically used today to construct canoes?
What nationality and profession was held by John MacGregor, the founder o f the 
Royal Canoe Club?
Are Olympic events held for kayaks, open canoes, or both?
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Now that you have completed the story task, I would like you to estimate how well 
you think you did. How many o f the 16 facts presented do you think you correctly 
remembered? Please indicate in the space provided below the number from 0 to 16 
that best describes how you think you did.
I estimate that my score out o f 16 was:
For the next o f the two tasks I will present you with a list o f  words. There will be 
thirty' common words on the list. Almost certainly, the words will all be ones that 
you've seen before. You will be given two minutes to study this list and then I will 
ask you to write down as many o f the words as you can remember. Before you 
actually do the memory task however, I would like you estimate how well you think 
you will do. How many o f the 30 words do you think that you'll correctly 
remember? Please indicate in the space provided below the number from 0 to 30 
that best describes how you think you will do.
I estimate that my score out o f 30 on the word recall task will be:
You are now ready to begin the second memory task. Please wait until my signal to 
turn the page.














































You are now ready for the actual memory task. Leaving your booklets open to this 
page, please place your booklets aside. I will hand out a list o f words to be 
remembered presently. Please leave it face down until I give you. the signal to turn
it over.
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WORD RECALL TASK - write down as many words as you can remember.
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Now that you have completed the word list task, I would like you to estimate how 
well you think you did. How many o f die 30 words do you think that you correcdy 
remembered? Please indicate in the space provided below the number from 0 to 30 
that best describes how you think you did.
I estimate that my score out o f 30 on the word recall task was:
All o f us have beliefs and opinions about our own memories. Briefly, please 
describe your general thoughts and feelings about your memory?
END
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APPENDIX
E
Text Passage for Fact Recall Task 
The Canoe
The canoe is a small, narrow boat, with curved sides and a bow and stem o f  
the same shape. Usually, the canoe is moved through the water by means o f oars or 
paddles, although larger canoes are sometimes propelled by sail or motor. A number 
of early cultures throughout the world developed and used canoes. It is thought that 
the word canoe originates with the Arawak people o f the West Indies. The oldest 
form o f canoe was probably made from a tree trunk that had been hollowed out 
using tools or fire. A  disadvantage o f such such dug-out canoes was that they were 
very difficult to transport across land because o f their heavy weight. A  lighter craft 
was required to make travel easier across rugged terrain. This problem was solved 
by the aboriginal peoples o f North America who developed canoes made from tree 
bark. While any bark was suitable for constructing canoes, so long as it could be 
removed from a tree in sheets, it was discovered that the bark o f the white birch 
worked the best. Europeans in North America soon realized that the birch bark 
canoe was an excellent way to transport people and goods across the continent, and 
began using this craft extensively.
The birch bark canoe was created by building a frame out o f wood (usually 
shaped strips o f white cedar), and covering this frame with pieces o f birch bark 
sewn together at the seams using the split roots o f the white pine. The birch bark 
canoe was made watertight by coating it with melted pine resin. Canoes contracted 
in this way were light, swift, easily manoeverable, and quite strong.
The Inuit (Eskimo) people o f northern Canada developed another way o f 
constructing canoes. The Inuit made two kinds o f canoe, both o f which involved 
making a frame out o f whalebone or wood and then covering this frame with whale 
or seal skin. The kayak was a boat that was used only by the male Inuit. The kayak 
is a canoe that is completely enclosed except for an opening for the occupant. The 
umiak, a boat used only by the female, is open.
The canoe was a very important invention. It made possible much o f die first 
exploration o f North America by transporting explorers through territory that would 
often be impassable over land. Indeed, right up until the late 19th century the canoe 
was still the fastest way to travel east-west across Canada. In early times, the Birch 
bark canoe was the country's workhorse. The famous French-Canadian explorers,
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the voyageurs, braved the waterways o f Canada in large canoes, struggling with 
huge loads o f pelts as they contributed to the lucrative fur trade. This trade in furs 
was largely responsible for establishing the first modem economy o f Canada.
Early in this century, canoeing became a popular leisure activity on warm 
summer afternoons. During this time it became very common for romantic courting 
to take place on the water while canoeing, and so canoes often came equiped with 
special seats and cabinets to keep refreshments. In recent times the canoe has 
become very popular with recreation and sporting enthusiasts. Modem canoes, 
usually about 5.2 m (about 17 ft), are made out o f molded plastic or fiberglass, 
aluminum, wood, and other materials. Modem canoes are generally used for 
recreational journeys or fixed-distance racing. Sport canoeing is generally credited 
to John MacGregor, an English barrister who founded (1865) the Royal Canoe 
Club. There are now Olympic events both for kayaks and open canoes.




Do your best to memorize as many of the words below as you can. I will tell 
when to stop studying.
SHARK PERCH TABLE DESK GOLD
BEAN BED CHA-CHA TOMATO LAMP
ALUMINUM FOX-TROT CORN CHAIR TANGO
WALTZ PEA SILVER TWIST TROUT
CATFISH SOFA JITTERBUG HERRING COPPER
CARROT STEEL POTATO IRON BASS
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